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INTRODUCTION. 


GENERAL INTRODUCTION. 

Since the year 1874 the Bureau of Navigation of the Navy Department has 
carried on a continuous system of measurements of differences of longitudes by means 
of ocean telegraph cables, and has thus, established secondary meridians in various 
parts of the world, which serve as exact references to surveyors and hydrographers. 
This work began under charge of Lieut Commander F. M. Green in the West Indies 
and Central America, the meridian of Panama being included in the work of the first 
expedition. 1 Then followed a chain of measurements from the Royal Observatory at 
Greenwich, whose meridian distance from Washington had been determined by tele¬ 
graphic measurements made by the U S. Coast and Geodetic Survey, to the east coast 
of South America. 2 And later the various points in the China seas were determined 
with reference to Wladiwostok and Madras. 3 

In continuation of this work an expedition was formed early in 1883 to carry the 
same system of measurements over the cables of the Mexican and Central and South 
American Companies and the West Coast of America Company, which extend from 
Galveston in the United States to Vera Cruz, and from Salina Cruz in Mexico in an 
unbroken line to Valparaiso in Chili. Lieut. Commander C. II. Davis was placed 
in charge of this work, and discretionary orders were given him to select such points 
on the lines of cable as were most advantageous for astronomical observations and 
most important geographically; to measure the differences of longitude between these 
points and to determine their latitudes; and to connect his chain of measurements from 
Panama, on the West Coast of South America, with the meridian of the national 
Argentine Observatory at Cordoba, the terminal point of the chain of measurements 
already made on the East Coast of South America; and by closing a great polygon 4 


1 Report on the Telegraphic Determination of Differences of Longitudes iu the West Indies and Central America, 
by Lieut. Commander F. M. Green. Hydrographic Office,'Washington. 1877. 

2 Telegraphic Determination of Longitudeson the EastCoast of South America, by Lient. Commanders F. M. Green 
and C. H. Davis, and Lieut. J. A. Norris, in 1878 and 1879. Bureau of Navigation, Washington. 1S80. 

3 Telegraphic Determination of Longitudes in Japan, China, and the East Indies, by Lieut. Commanders F. M. 
Green and C. H. Davis, and Lieut. J. A. Norris, in 1881 and 1882. Bureau of Navigation, Washington. 18S3. 

4 The sides of this polygon are as follows: Greenwich-Washington; Washington-Key West, measured by the 
U. S. Coast and Geodetic Survey; Key West-Havana; Havana-Santiago; Santiago-Kingston ; Kingston-Aspiuwall; 
Aspinwall-Panama; Panama-Paita; Paita-Arica; Arica-Valparaiso, measured by officers of the U. S. Navy; Val- 
paraiso-Cordoba, measured by the director of the Argentine National Observatory in co-operation with officers of the 
U. S. Navy; Cordoba-Buenos Aires, measured by the director of the Argentine National Observatory ; Buenos Aires- 
Montevideo; Montevideo-Rio de Janeiro; Rio do Jauoiro-Bahia; Bahia-Peruambuco; Pernanibuco-Saint Vincent: 
Saint Vincent-Funchal; Funchal-Lisbou, measured by officers of the U. S. Navy; and Lisbon-Greenwich, measured 
by the Astronomer Royal in co-operation with officers of the U. S. Navy. 
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of meridian distances, all measured by American astronomers following the same 
methods, determine a new value for the longitude of the Cordoba Observatory, the 
degree of whose accordance with the one already found would be a measure of the 
accuracy of the whole work. 

The expedition was composed of the following named officers: Lieut. Com¬ 
mander C. H. Davis, in charge; Lieut. J. A. Norris; Lieut. Charles Laird; Ensign 
William G. David. Mr. David resigned in August, 1883, and his place was filled by 
Lieut. F. F. Fletcher. 

The labors of the expedition commenced with the measurement between Galveston 
and Vera Cruz. Arrangements having been made with the Telegraph Companies, viz: 
The Mexican and Central and South American Companies of New York, and the West 
Coast of America Telegraph Company, of London, who generously placed their lines 
at the disposal of the Government for the free transmission of time signals and of such 
correspondence as related strictly to the work, and permission having been obtained 
from the several Governments, through the Department of State, to land instruments 
and erect observatories at their respective ports, the whole party of officers left Wash¬ 
ington on the nth of March, 1883, and proceeded to Galveston by rail, the instru¬ 
ments having been previously shipped from New York to Galveston by water. 

Lieutenant Norris remained at Galveston, with Lieutenant Laird as his assistant, 
and Lieutenant-Commander Davis, accompanied by Ensign David, sailed from Gal¬ 
veston for Vera Cruz on the 19th of March, taking with him the necessary instruments, 
and arrived at Vera Cruz on the 2 2d of March. Lieutenant Norris had in the mean 
time built the pier for his transit instrument and erected his observatory, with the per¬ 
mission of the city authorities, in the public square at Galveston, near the spot occu¬ 
pied by the U. S Coast and Geodetic Survey in 1868, and within sight of the tower 
of the cathedral, the point fixed as a reference in that determination of the longitude 
of Galveston. Having made the necessary arrangements with the Mexican authorities 
Lieutenant-Commander Davis erected his observatory at Vera Cruz in Fort Concep¬ 
cion at the north end of the town and within convenient distance of the telegraph 
office, and successful measurements were effected between the two stations on the nights 
of March 31, April 1, 2, 6, 9, and 11. Observations for latitude were made at Vera 
Cruz by Lieutenant-Commander Davis on the nights of April 10, 11, and 14. 

It had been the intention to make a double measurement of the difference of longi¬ 
tude between Vera Cruz and Galveston, the observers exchanging stations after the 
first complete measui’ement, with the object of determining the relative personal equa¬ 
tion between Messrs. Davis and Norris; but the delays caused by foggy weather at 
Galveston, and by the necessary preliminary arrangements with the Mexican authori¬ 
ties at Vera Cruz, together with the prevalence of yellow fever at Vera Cruz and con¬ 
sequent quarantine at New Orleans and Galveston, with stoppage of all direct commu¬ 
nication with those ports, made it inadvisable to order the party at Galveston to Vera 
Cruz, and Lieutenant-Commander Davis took advantage of the last trip of the regular 
steamer to return to Galveston, arriving there with his party and instruments on April 27. 
Observations were made in the observatory at Galveston by Messrs. Davis and Norris 
for the determination of their relative personal equation on the nights of April 30, May 
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i and 2. The instruments were then packed and shipped by water to the New York 
navy-yard, and the whole party returned to Washington by rail, arriving there on 
the 10th of May. 

The summer of 1883 was occupied in reducing the observations made at Galveston 
and Vera Cruz. Some necessary repairs and additions were made to the instruments 
of each party. Ensign William G. David resigned in August, and Lieut F. F. Fletcher 
was assigned by the Navy Department to take his place. 

In September the expedition again took the field, sailing from New York on the 
20th by the steamer City of Para for Aspinwall. Close connection was made at Pan¬ 
ama with the Pacific Steam Navigation Company’s steamer for the south, and the 
expedition arrived at Lima on the 9th of October. Here a delay of four days occurred 
waiting for the steamer for Chili, but advantage was taken of this opportunity to call 
on the United States minister to Peru, the Hon. S. L. Phelps, and communicate to him 
the objects and requirements of the expedition. Lieutenant-Commander Davis, with 
Mr. Phelps, called on Admiral Lynch, the commander-in-chief of the Chilian army of 
occupation in Peru, and he gave the necessary orders to his subordinates at Callao and 
Arica for the dispatch of the instruments in the custom-houses at those ports. Leaving 
Lima on the 13th of October, the party proceeded south by the Chilian steamer Cacha- 
poal. Lieutenant Norris, with Lieutenant Fletcher as his assistant, landed with his 
instruments at Arica on the 16th of October, and Lieutenant-Commander Davis, with 
Lieutenant Laird, proceeded to Valparaiso by the same steamer, arriving on the 20th of 
October. Vexatious delays were experienced at both these places. At Arica the Chilian 
military commandant easily permitted the landing and dispatch of the instruments and 
the erection of the observatory on the hillside back of the town; but when Lieutenant 
Norris undertook to extend a wire from the observatory to the telegraph office for the 
exchange of signals with Valparaiso, his proceedings were interrupted and permission 
was denied him. Nor was it until Lieutenant-Commander Davis could obtain the official 
sanction of the Chilian Government at Santiago, through the United States minister, 
that the necessary connection at Arica could be made. Much valuable time was lost 
in Valparaiso through delays in the custom-house and with the local authorities and 
telegraph company. Furthermore, the weather at Arica, as on the whole coast of Peru, 
is generally bad for astronomical work. Fogs prevail, and clear nights are the excep¬ 
tion. Notwithstanding these difficulties, however, the measurement between Valparaiso 
and Arica was effected on the nights of November 13, 14, 16, and 17. Lieutenant-' 
Commander Davis had, on his first arrival at Valparaiso, dispatched a telegram to Dr. 
B. A. Gould, director of the Argentine National Observatory at Cordoba, notifying him 
of his arrival and readiness to proceed with the measurement between Valparaiso and 
Cordoba. Dr. Gould was, however, absent, and the assistant in charge at the Cordoba 
Observatory was unwilling to undertake the work until the director’s return, which 
did not take place until November 20. Delays occurred in the measurement between 
Cordoba and Valparaiso. A storm devastated the Observatory grounds at Cordoba 
and interrupted communication for several days, and the lines of the Transandine Tel¬ 
egraph Company, which had kindly granted the use of its wires on the same condi¬ 
tions as those agreed on with the cable company, were constantly down, and direct 
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communication with Cordoba was then impossible. The measurement between Val 
paraiso and Cordoba was accomplished on the nights of December 7, n, 17, and 22. 
The weather being uniformly clear at Valparaiso, advantage was taken of every night 
when time work was not done to observe for latitude. The latitude observations were 
made by Lieutenant Laird. 

Lieutenant Norris, having completed the observations for latitude at Arica, sailed 
for Callao on the 24th of November, with his party and instruments, and arrived at 
Lima on the 28th. He proceeded to erect his observatory for the measurement 
between Lima and Valparaiso. In this measurement it was necessary to establish a 
transmitting station at Chorillos, about nine miles from Lima, the landing place of the 
cable. For this purpose Lieutenant Fletcher was sent to Chorillos with a cable key 
and mirror. The chronograph in the observatory at Lima was placed in circuit, 
through the land line, with Lieutenant Fletcher’s key at Chorillos, so that every sig¬ 
nal sent and received by him at Chorillos was recorded on the Lima chronograph. 
The necessary verbal communication between the officers at Lima and Chorillos was 
effected by using the Myers code. 

The measurement between Valparaiso and Lima was accomplished on the nights 
of December 1 7, 18, 20, 24, and 26. Nor was this a day too soon, for with the excep¬ 
tion of a few nights in November and December the weather is always overcast at 
Lima, and not another clear night had occurred there up to the 14th of February, 
when Lieutenant-Commander Davis passed through Lima on his way north, and it is 
fair to presume that none occurred after that date until the following summer. Lima 
is probably the worst place in the world for astronomical work. The event proved 
the advantage of making the measurement between Valparaiso and Lima instead of 
between Arica and Lima, as would have been attempted had the measurement between 
Valparaiso and Cordoba been finished in time to allow Lieutenant-Commander Davis 
to arrive at Arica at the time of Lieutenant Norris’s arrival at Lima. The weather in 
Valparaiso was uniformly clear. Had both parties had to contend against a preva¬ 
lence of cloudy nights the measurement would probably not have been accomplished. 
Lieutenant Norris took the utmost advantage of the few clear nights he enjoyed at 
Lima, and made observations for latitude on the same nights on which he observed 
for time. 

Lieutenant-Commander Davis left Valparaiso on the 5th of January, 1884, and 
arrived at Arica on the 12th The pier was built and the observatory erected on 
ground in the rear of and near to the telegraph office, as it was feared that if Lieuten¬ 
ant Norris’s pier, which he had left standing, was again used, the same difficulty would 
occur with the authorities in connecting the observatory with the telegraph office. 
The two piers were connected by a careful triangulation. Lieutenant Norris, with his 
party, arrived at Paita from Lima on the 6th of January, and built his pier in the 
yard of the telegraph office. The measurement between Paita and Arica was effected 
on the nights of February 2 and 4, two independent determinations of the difference 
of longitude, using different chronometers at each station, being made on the latter 
night. At both these stations the weather was generally bad, and the consequent 
delay serious and disheartening. Lieutenant Norris observed for latitude at Paita. 
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On February 9 Lieutenant-Commander Davis and Lieutenant Laird left Arica, 
and arrived in Paita on the 17th. Lieutenants Norris and Fletcher left Paita on the 
same day and by the same steamer, for Panama. The observatory was erected in 
Panama in the grounds of the telegraph office. 

It being now the end of the month of February, and the rainy season on the 
Isthmus and in Central America being close at hand, it was deemed advisable to 
occupy three stations simultaneously, as it was highly desirable to fix one secondary 
meridian on the coast of Central America. Moreover, an agreement had been made, 
before leaving the United States, with Miles Rock, esq., chief of the Guatemala 
Boundary Commission, to exchange signals with him at Guatemala from the point 
occupied on the Central American coast, thus establishing the longitude of the city of 
Guatemala, and furnishing Mr. Rock with an initial point for the longitudes of his sur¬ 
vey. La Libertad, in Salvador, was chosen as the most suitable point for this purpose, 
and Lieutenant Laird was ordered to proceed there, taking with him one of the spare 
transit instruments and the necessary electrical instruments, and to exchange signals 
from that place with 'Lieutenant Norris at Panama and with Mr. Rock at Guatemala. 
Lieutenant Fletcher was ordered to join Lieutenant Laird at Panama and to accom¬ 
pany him to La Libertad as his assistant. In obedience to these orders Lieutenant 
Laird left Paita on March 2, passed through Panama, where he was joined by Lieu¬ 
tenant Fletcher on March 12, and arriving at La Libertad on the 17th proceeded at 
once to erect a temporary observatory hut, and was ready to exchange signals with 
both Panama and Guatemala on the 21st. In this last stage of the work Lieutenants 
Laird and Fletcher occupied the station at La Libertad; Miles Rock, esq., that at 
Guatemala; while Lieutenant Norris had his observatory at Panama, and Lieutenant- 
Commander Davis was at Paita. 

The measurement between Paita and Panama was effected on the nights of March 
3, 9, 13, and 14; that between Panama and La Libertad on March 22, 23, and 24, and 
that between La Libertad and Guatemala on March 25 and 27. Lieutenant Laird 
also observed for latitude at La Libertad. 

These measurements completed the operations of the expedition in the field. The 
several parties met at Panama on April 5, and the instruments and observatories having 
been shipped through to New York from the several places last occupied as astronom¬ 
ical stations, the officers composing the expedition sailed the same day for New York 
by the steamer City of Para, and reported at Washington on April 16 the successful 
termination of the work. 

In the prosecution of the work on the West Coast of South America many diffi¬ 
culties had to be encountered which caused serious and annoying delays. As has 
been already mentioned, the almost continual foggy and cloudy weather on the Peru¬ 
vian coast was an ever present cause of anxiety. The operations in Peru were at 
points occupied as military posts by an invading army, and the observers had to con¬ 
tend with the dilatoriness, and in the case of the military commandant at Arica, the 
indifference and stupidity, of officials, and the delays in customshouses. The cables 
of the Western and Brazilian Company on the East Coast were broken down during 
a great part of the time, so that all the traffic from Brazil and the River Plate came 
11959 d l-2 
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over the lines on the West Coast; besides which, the Chilian Government occasionally 
took the lines for military purposes. The cables were constantly occupied day and 
night with a press of regular paying work. Under these circumstances it was no 
slight concession on the part of the companies to interrupt traffic and grant the use of 
the lines for scientific purposes. Without such a generous concession, and without the 
cordial and hearty co-operation of the local managers, the work would have been im¬ 
possible. The acknowledgments and thanks of the expedition are due to J. R. France, 
esq., the general manager of the Central and South American Company, and to Messrs. 
West, Van Valkenburgh, Davies, England, and Clarkson, of the same company, and to 
Messrs.' Parsonnt?, Bailey, and Tuffield, of the West Coast of America Company. To 
Mr. A. Romaine Munroe Wragge, the manager of the Central and South American 
Company at Paita, the expedition owes much which contributed to success. One of 
the most vexatious of the difficulties at such places as Arica and Paita was to find 
suitable quarters. Through the interest and courtesy of Mr. Wragge, the officers, 
on their arrival at Paita, found themselves comfortably provided for in this respect. 
During the stay of the parties at Paita rain fell in considerable quantities for the first 
time in seven years, and the soil of the place, ordinarily arid and dusty, was converted 
into a sickening and fetid mud, and the whole town was rendered almost uninhabit¬ 
able. Under such circumstances to have quarters in a perfectly dry and wholesome 
house was no slight contribution to the success of the work. 

The acknowledgments of the expedition for various acts of courtesy and assist¬ 
ance are also due to the Hon. Seth Ledyard I^helps, United States minister to Peru; 
to the Hon. Cornelius A. Logan, minister to Chili; to Thomas Adamson, esq., consul- 
general at Panama; to Bruno Tzschuck, esq., consul at Vera Cruz; to Emilio Clark, 
esq., consul at Paita; and to David M. Dunn, esq., consul at Valparaiso. 

DESCRIPTION OF THE STATIONS. 

GALVESTON. 

The observatory at Galveston was situated in the public square between Twen¬ 
tieth and Twenty-first streets and Winnie street and Avenue H. This square was 
the site of the observatory of the U. S. Coast and Geodetic Survey, in the telegraphic 
determination of the longitude of Galveston in 1868. The transit pier was built of 
brick and Portland cement, near the center gate on the east side of the square. Con¬ 
nection was made between the observatory and the telegraph office about a quarter of 
a mile distant by means of an insulated wire stretched on telephone poles in the streets. 
A copper earth plate was used at the observatory. 

From the north spire of the cathedral (the point fixed by the U. S. Coast and 
Geodetic Survey’s determination of the longitude of Galveston) the center of the pier 
bore E. 360.08 feet and S. 331.41 feet (true). 

On the conclusion of the work at this place the pier was removed, in accordance 
with the desire of the city government, and traces of occupation have been obliterated. 
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VERA CRUZ. 

The observatory was placed inside of Fort Concepcion at the north end of the 
city of Vera Cruz. The pier was built of brick and mortar, it being found impossible 
to obtain Portland cement at a reasonable price. The mortar hardened very rapidly, 
however, and the pier showed great stability during the progress of the observations. 
The pier was built on the western side of the terre plein of the lower part or outwork 
of the fort The center of the pier was 39 feet S. and 20.5 feet E. (true) of the gun- 
pivot in the northwest salient of the work. From the center of the pier the vane of 
San Juan de Ulua light house bore N. 63° 45' 20" E. (true) distant 3488.2 feet. 

Connection was made with the telegraph office, about 400 yards distant, by means 
of an iron wire stretched on insulators, from the parapet of the fort, over the roof of 
the railway station, and thence to the office. Another iron wire was passed from the 
observatory, over the parapet, and attached to a copper earth plate sunk in the soil at 
the bottom of the ditch. On the removal of the observatory the transit pier was left 
standing, but it is likely to be removed at any time, and cannot be considered as a 
permanent mark. % 

GUATEMALA CITY. 

The position occupied by Mr. Miles Rock, chief of the Guatemala Boundary Com¬ 
mission, in the measurement between Guatemala City and La Libertad, Salvador, 
is described by him as the second patio of the Instituto Nacional. 

LA LIBERTAD, SALVADOR. 

The observatory at La Libertad was built in rear of the custom-house store-rooms 
on vacant ground north of the main street. The center of the transit pier, which was 
built of adobe and Portland cement, capped with brick, was 50 feet due north of the 
northern line of the main street. At the northeast corner of the custom-house store¬ 
rooms an iron gun is sunk' in the ground, muzzle down. From this point the center 
of the pier bore W. 13 feet, N. 83.75 feet (true). 

The observatory was connected with the telegraph office, about 100 yards dis¬ 
tant, by two insulated wires. From the center of the pier the inshore end of the iron 
wharf (Commander Philip’s observation spot) bore S. 21 0 38' W. (true), distant 392.7 
feet The pier was left standing at La Libertad, but cannot be regarded as a perma¬ 
nent mark. 

PANAMA. 

The observatory at Panama was placed in the grounds of the office of the Cen¬ 
tral and South American Telegraph Company, on the east side of the building. The 
pier of brick and cement was an enlargement of one found already standing, used by 
a party of French naval officers the previous year. 1 Connection was made between 
the observatory and telegraph office about 20 feet distant by two insulated wires car¬ 
ried in over the door of the office. From the center of the transit pier the south tower 

1 A detachment of the French expedition to Chili, for the observation of the Transit of Venus, December ,1882. 
This party, under M. M. les Lieutenants de Vaissean Fleuriais and de Bernardifcres, measured the difference of longi¬ 
tude, telegraphically, between Buenos A.ires and Valparaiso, Valparaiso and Chorillos, and Chorillos and Panama. 
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of the cathedral (the point fixed by Commander Green in the telegraphic determination 
of the longitude of Panama in 1874-75) bore N. 56° 51' 25" W. (true), distant 908 feet. 

The pier was left standing on the conclusion of the work at Panama, and is likely 
to remain as long as the same building is used by the Central and South American 
Telegraph Company. 

PAITA. 

The observatory at Paita was placed in the yard of the Central and South Ameri¬ 
can Company’s office, between that building and the sea. Connection was had with 
the office about 30 feet distant by a double insulated wire carried through a window. 
The pier was built of brick and the coarse gypsum cement made at the place, and 
stood on made ground, so that it was necessary to dig to a depth of about six feet, and 
fill in with broken shale, pounded down hard, to get a firm foundation. From the 
center of the pier the west tower of the cathedral bore S. 44 0 32' E. (true), distant 
835.8 feet. The point given by English surveyors, viz, the northwest point of Paita 
village, is too indefinitely described to be identified. The tower of the cathedral is 
therefore taken as the future point of reference. On the conclusion of the work at 
Paita the pier was left standing, and is likely to remain as a permanent mark, and will 
be a convenient place for observations with an artificial horizon, as long as the ground 
remains the property of the telegraph company. 

LIMA. 

The observatory at Lima was erected on the flat roof of a building of great 
strength, the property of Mr. Du Bois, who kindly granted permission for its use. 
This building is situated on the Calle Union, and was built as a bank and dwelling by 
the late Henry Meiggs. It was chosen as a site for the observatory as being the only 
available spot within convenient" distance of the offices of the West Coast of America 
Telegraph Company, and the Central and South American Company, the latter office 
being in the building itself. It also afforded the advantage of seclusion and security 
to the observer in case of political disturbance in the city, which was at the time 
regarded as imminent. The pier, of brick and mortar, was built on the flat roof im¬ 
mediately over a partition wall of solid masonry, two feet thick, running through the 
building, and intersected at a point near the situation of the pier by a similar wall at 
right angles. From the center of the pier the south tower of Lima cathedral bore 
N. 54 0 18' E. (true), distant 1312.6 feet. To refer to the lighthouse on San Lorenzo 
Island, a base line of about three fourths of a mile in length was measured, nearly 
north and south, in the open country, just outside the western limit of the city of Lima. 
From both ends of the base the tower of the cathedral and the light house on San 
Lorenzo were both plainly visible, though the observatory could not be seen from 
either end of the base, nor was San Lorenzo light visible from the observatory. 
Angles were taken, from both ends of the base, on the cathedral tower and light house, 
and a bearing of the sun was also taken. From these was obtained the following: 

From the south tower of Lima cathedral, San Lorenzo light house bears S. 85° 
39' 30" W. (true) distant 78,105 feet. 

In the work between Valparaiso and Lima connection was made with the West 
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Coast of America office, distant about one eighth of a mile, by stretching an insulated 
wire over the roofs of the intervening houses, and earth was made by attaching to a 
water pipe in the building. In the exchange of signals between Arica and Payta it 
was necessary to join the ends of the cables of the Central and South American Com¬ 
pany and the West Coast of America Company at Chorillos, where both cables land 
This was done by Mr. Davies, the manager of the Central and South American Com¬ 
pany at Lima, who sent an assistant to Chorillos to make the requisite connection on 
each night on which signals were exchanged. 

On the completion of the observations at Lima the pier was removed. 

CHORILLOS. 

In the direct measurement between Lima and Valparaiso it was found neces¬ 
sary to establish a transmitting station at Chorillos, the landing place of the cable, 
about 9 miles from Lima, as the increased resistance due to the land line connecting 
Chorillos with Lima made it impossible to work through between the offices of Lima 
and Valparaiso. The transmitting station at Chorillos was in the cable hut. As the 
position of Chorillos was not determined in the transmission of signals, a further 
description of this station is unnecessary. 

ARICA. 

The site selected by Lieutenant Norris for his observatory in the measurement 
between Arica and Valparaiso was on the eastern slope of the Morro well above the 
town. This spot was chosen as affording a clear north and south view, as being com¬ 
paratively free from dust, and as being above the reach of a possible tidal wave. The 
ground was loose sand on the surface, but by digging down a foot or so it was found 
to be firm enough for a foundation. A platform was first prepared of adobe and Port¬ 
land cement, about four feet square and one foot thick, and upon this the pier was 
built of the same material, thickly covered with cement. In digging, three mummies 
were discovered at a depth of about half a foot under the sand. Connection with the 
telegraph office, nearly a quarter of a mile distant, was made by a double insulated 
wire stretched on poles to the nearest house, and thence along the eaves of the inter¬ 
vening houses. From the center of the pier the spire of the iron church in the plaza 
(Iglesia Matriz) bore N. 24 0 37' E. (true), distant 577.8 feet. On the conclusion of 
the measurement between Valparaiso and Arica the pier was left standing, and in its 
remote situation on the hillside it is not likely to be disturbed. 

In the measurement between Arica and Paita another pier was built, in a more 
convenient situation, on vacant ground on the Calle del Telegrafo, immediately in rear 
of the office of the telegraph company, and between it and the street. On the oppo¬ 
site side of the street was the custom house. The pier was built of fire brick (the only 
brick to be obtained) and Portland cement. It was removed on the conclusion of 
the work. Connection was made between the observatory and telegraph office close 
at hand, by a double insulated wire stretched over the intervening wall. From the 
centre of the pier the spire of the iron church in the plaza (Iglesia Matriz) bore S. 21 0 
16' W. (true), distant 387.84 feet. 
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The mole referred to by English surveyors in giving the position of Arica was 
destroyed, probably in the tidal wave of 1868, and has never been rebuilt in the same 
place. Its site is novy altogether uncertain. The Iglesia Matriz referred to in this 
work is a church built entirely of iron, and is likely to remain a permanent mark for 
many years. 

VALPARAISO. 

The site chosen for the observatory at Valparaiso was the first terrace of the 
Cerro Alegre, commanding an extensive view of the bay and the town below. This 
terrace is officially known as the Calle de Norte America, and familiarly, by the resi¬ 
dents of the neighborhood, as the Paseo of the Cerro Alegre. It is approached from 
the lower town by ascending the Calle Almendro from the Calle Arturo Prat for half 
a block, and then turning abruptly to the right up a steep winding flight of steps, 102 
in number, which reaches the terrace; the general direction of the terrace is about 
WNW and ESE. It is a broad graveled walk, inaccessible to carriages, and pro¬ 
tected on the north side and ends by a wooden paling, beneath which the descent of 
the hill is precipitous. The terrace contains six one story cottages, with narrow gar¬ 
dens and palings. Toward the eastern end of the terrace the Calle Monte Alegre 
enters it at right angles. The transit pier was built of brick and Portland cement, as 
near the eastern end of the terrace as possible, that is, allowing just enough space 
between the pier and the fence for erecting the observatory. The observatory was 
almost opposite the gate of the easternmost cottage, a little to the east. There was 
no convenient permanent mark in the immediate vicinity to which to refer the pier 
by actual measurement, but the following bearings and distances will fix its site. 

From the center of the pier the site of old Fort San Antonio, the spot to 
which many longitudes on the west coast of South America have been referred, bore 
N. ii° 17' W. (true), distant 763 meters (2503.3 feet). Fort San Antonio has been 
removed, and the spot referred to is now covered by the buildings of the custom 
house. This bearing and distance was obtained from a large scale chart of the city 
jn the Department of Public Works, on which the spot was accurately laid down. 
From the center of the pier the flag-staff on the cupola of the Exchange building, at 
the landing place, bore N. 1 0 29' 45" E. (true), distant 909.4 feet. This bearing and 
distance was obtained by triangulation. 

Through the kindness of Mr. G. F. Hanson, manager of the Edison Telephone 
Company, the wires of that company were used in connecting the observatory with 
the office of the West Coast of America Cable Company, in the Calle Blanco, for the 
work with Arica and Lima, and with the office of the Transandine Telegraph Com¬ 
pany in the Calle Arturo Prat, for the exchange of signals with Cordoba. Earth was 
found at a gas pipe close to the observatory. At the conclusion of the work at Val¬ 
paraiso the pier was removed. 

CORDOBA. 

In the measurement between Valparaiso and Cordoba, Dr. B. A. Gould, director 
of the National Argentine Observatory at Cordoba, observed in the meridian of that 
institution. 
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DESCRIPTION OF THE INSTRUMENTS. 

MERIDIAN INSTRUMENTS. 

For the determination of time and latitude a combination of the transit instrument 
and zenith telescope was designed in 1873 by Mr. J. A. Rodgers with especial reference 
to work of this kind; and under his supervision two of these instruments, precisely 
alike, were made by Mr. Edward Kahler, for the U. S Hydrographic Office. These 
instruments were used in the work of determining telegraphic differences of longitude 
in the West Indies in 1874-75, on the East Coast of South America'in 1878-79, and 
in India, China, and Japan in 1881-82. For a detailed description of them, with an 
illustration, the reader is referred to the report of the work on the East Coast of South 
America, These instruments have always been designated as H. 0 . No. 1 and H. O. 
No. 2. One of them was used by Lieut. Commander Davis at Vera Cruz, and 
the other by Lieutenant Laird at La Libertad. At the other stations occupied by the 
expedition, two of the meridian instruments by Stackpole of New York, made for the 
Transit of Venus Commission in 1874, and lent by the Commission for this work, were 
used. They are similar in pattern to the Hydrographic Office instruments, that is, 
the eye-piece is at one end of the axis, so that the observer always retains the same 
position at work, but they possess the advantage of greater weight and stability, and 
once adjusted in the meridian the necessity of readjusting in azimuth at the commence¬ 
ment of each night’s observations is obviated. These instruments were Stackpole 1503 
and 1504. The former was used by Lieutenant-Commander Davis at Valparaiso, Arica, 
and Paita, and the latter by Lieutenant Norris at Galveston, Arica, Lima, Paita, and 
Panama. Mr. Miles Rock used a similar instrument in his observations at Guatemala; 
and another of the same pattern, No 1502, mounted in a transit hut at the U. S. Naval 
Observatory at Washington, was used by Messrs. Davis, Norris, and Laird, after the 
return of the expedition to the United States, for the determination of relative personal 
equation. In the two instruments carried by the expedition diaphragms of glass with 
ruled lines were substituted for the spider lines of the reticle, but on mounting the 
instrument at Valparaiso it was found that the glass diaphragm of No. 1503 had been 
broken in transportation, and as there were no spare ones, the spider lines were 
replaced. 


CHRONOMETERS. 

The time-pieces used by the expedition were four break circuit sidereal chronom¬ 
eters by Messrs T. S. and J. D. Negus, of New York. These instruments, Nos. 1684, 
1519, 1254, and 1295, have done all the longitude work in the West Indies, on the 
East Coast of South America, and in China, India, and Japan, besides being used on 
this expedition, and have been in continuous use, with but slight intermissions for 
cleaning and examination, since 1874. They have given the greatest satisfaction, and 
their rates have been generally steady. 
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CHRONOGRAPHS. 

Two cylindrical chronographs of a modified form of the Hipp pattern were lent 
by the Transit of Venus Commission for use on the expedition. These instruments 
are excellent for field work, as they are strongly made, do not need to be accurately 
levelled, and will stand any reasonable amount of rough usage. They can also be 
used as relays in exchanging automatic signals. Boxes of lead weights, about 200 
pounds to each instrument, were furnished with the chronographs, but they were found 
so exceedingly inconvenient to transport that they were discarded. It was found that 
a weight of from 120 to 150 pounds was sufficient to drive the chronographs. An iron 
box, with a stout bail across the top, and of about the capacity of a cubic foot, was 
made for each chronograph. This box being filled with moist sand, well packed, gave 
the necessary weight. In dismounting the instrument, the sand was thrown out, and 
the box refilled at the next station. By laying a few bricks on top of the sand in the 
box a comparatively even rate could be maintained in the revolution of the barrel of 
the chronograph, either adding to or diminishing the number of bricks as occasion 
required, and by this means the principal objection to these instruments, viz, extreme 
variability of rate and difficulty of adjustment, was nearly obviated. 

INK WRITERS. 

Each party parried a Siemens polarized ink writer. These two instruments were 
originally purchased by the Bureau of Navigation from Messrs. Siemens, of London, 
for use on the Brazilian land lines. They have served a variety of useful purposes. 
One of them was used by Lieut. Commander Davis as a polarized relay in the auto¬ 
matic exchange of time signals between Valparaiso and Cordoba. The other was used 
by Lieutenant Laird at La Libertad, as a chronograph; and they also served in con¬ 
nection with the chronographs in determining the absolute personal equation of the 
observers in noting mirror signals. 

MIRROR GALVANOMETERS. 

Each party was provided with a Thompson mirror galvanometer for use on'the 
cables. But as the cable signals were invariably exchanged between the telegraph 
offices of each station, the instruments of the company were always used in preference. 

BATTERIES. 

Each party carried 24 gravity cells, made of vulcanite, and packed in boxes con¬ 
taining 12 each, with the necessary supply of coppers, zincs, arid copper sulphate. 

MISCELLANEOUS ARTICLES. 

Besides the instruments above enumerated each party carried a double current 
cable key of peculiar construction, which will be described with the method of ex¬ 
changing signals; a plug switch-board; several relays of different resistances; a de¬ 
tector galvanometer; a break-circuit chronograph key; a sufficient supply of insulated 
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wire, screw posts, and binders; a theodolite; a surveyor’s chain; and a supply box 
containing tools, lanterns, oil can, &c. The expedition also carried one sextant and 
artificial horizon and one double image micrometer telemeter. 

PORTABLE OBSERVATORIES. 

Portable wooden observatories were designed in 1873 by Mr. J. A. Rodgers for 
the use of the first expedition to the West Indies, and have been used, with but slight 
repairs, on all the succeeding expeditions, and having been mounted at fifty-one dif¬ 
ferent stations are still in a servicable condition. They were made to put together in 
sections, each side and the top being composed of two sections, with a door between. 
The sides were put together with cross pieces secured with bolts and nuts, and being 
raised into place the corners were bound together by iron knees and bolts, and the 
top and doors then shipped. They could be put up by two men in an hour. Canvas 
hood were fitted to haul over the tops and were stopped down at the corners when the 
observatories were closed. The huts were eight feet square, nine feet high on the 
south side, and seven feet high on the north side. They were exceedingly strong, 
and light and portable when packed. 

TRANSIT PIERS. 

A pier of brick and cement was built at each station as a foundation for the 
transit instrument. It was found convenient for each party to carry a slab of marble 
of a suitable size as a capstone for the pier. 

INSTRUMENTAL CONSTANTS. 

The values of the various instrumental constants of the Hydrographic office instru¬ 
ments were determined as follows: 

The values of the divisions of the striding levels and zenith telescope levels were 
found by repeated observations with the level trier at the U. S. Naval Observatory, 
This instrument is the private property of Prof. William Harkness, U. S. N., and was 
kindly lent by him. 

The pivots were tested by repeated measurements made with a spherometer, also 
kindly lent by Professor Harkness, and were found to be perfectly cylindrical and 
equal in size. 

In instruments of this pattern a correction for the effects of flexure of the axis 
must be introduced. To determine its exact amount, observations were made in the 
following manner: A large number of-stars was observed on the meridian at Various 
distances north and south of the zenith, in both positions of the instrument, and from 
each star a clock correction was deduced corrected for the level, collimation, and 
azimuth errors of the instrument. The difference between each clock correction thus 
obtained and the true correction obtained by comparing with the standard clock of 
the Naval Observatory, at which place the observations were made, was assumed, 
after reducing to the equator by dividing by the secant of the star’s declination, to be 
11959 d l- 3 
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due to the flexure of the axis at the zenith distance of that star, expressed in seconds 
of time. On obtaining the ratio of the flexure corrections at the various zenith dis¬ 
tances, by dividing each one by the value at the zenith, they were found to follow the 
value of the cosine of the zenith distance, having a maximum value when the tele¬ 
scope was pointed to the zenith and a zero value when it was horizontal. 

The values of the revolutions of the micrometer screws were determined by 
numerous observations of circumpolar stars at elongation. 

The various instrumental constants of the Transit of Venus instruments were fur¬ 
nished by Prof. William Harkness, the secretary of the Transit of Venus Commission. 

The equatorial thread intervals of all the instruments used on the expedition were 
determined by repeated observations of the transits of circumpolar stars. The transit 
lines on the ruled glass diaphragms, used in all the instruments except No. 1503, were 
arranged in groups as follows: One, three, seven, three, one. The middle group of 
seven was the only one used in observing transits for time. The spider lines of No. 
1503 were arranged as follows: one, one, one, five, one, one, one. The middle tally 
of five, and the nearest single thread on each side of it, a total of seven threads, were 
used in time observations. Their intervals are irregular, owing to the difficulties under 
which the lines were fitted. 

The values of the instrumental constants are then as follows: 

STBIDING LEVELS. 


H. O., No. i.i division = o".94 = o*.o63 

H. 0 ., No. 2. 1 division = o".94 = CA063 

Transit of Venus, 1503.x division = i // .22 = o*.o8i 

Transit of Venus, 1504.1 division = i".io = o\c>73 

Transit of Venus, 1497 (used by Mr. Rock at Guatemala) 1 division = i".42 = o*.095 

Transit of Venus, 1502.1 division = i".i 6 = o\oyy 


ZENITH TELESCOPE LEVELS. 


H. 0 ., No. I. 

H. 0 ., No. 2. 

Transit of Venus, 1503 
Transit of Venus, 1504 


1 division = i' / .ooo 
1 division = i".oo6 
1 division z= i".27o 
1 division = i".i50 


FLEXURE AND INEQUALITY OF PIVOTS. 

H. 0 ., No. 1, flexure (/) for circle East..= + o*.55 

H. 0 ., No. 2, flexure (/) for circle East...= + o*.54 

Transit of Venus, 1503, flexure (/) + inequality of pivots, for circle East. — + o*-315 

Transit of Venus, 1504, flexure (/) -(-inequality of pivots, for circle East. — + o'. 2 83 

Transit of Venus, 1497, flexure (/) + inequality of pivots, for circle East. = -f- 0*429 

Transit of Venus, 1502, flexure (/) -(-inequality of pivots, for circle East, — -(- o'.538 


‘This tube was used as a striding level in time observations on March 9 , 13 , and 14 at Paita. 
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MICROMETER SCREWS. 

H. 0 ., No. I. 

H. 0 ., No. 2. 

Transit of Venus, 1503. 

Transit of Venus, 1504. 


1 revolution = 65". 80 
1 revolution — 66".83 
1 revolution = 68".89 
1 revolution — 69".$ 6 


EQUATORIAL THREAD INTERVALS. 

In the following table the equatorial intervals from the mean of the threads are 
given. The threads are numbered in the order in which they would be crossed by an 
equatorial star, in the position of the instrument circle East. 

[Note. —The observations in Galveston were made with No. 1504 before it was 
fitted with a glass diaphragm, and the threads were spider lines.] 


Threads. 

Hydrographic Office 
instruments. 

: 

Transit of Venus instruments. j 

1503- 

1504. 

M 97 - 

1502. 

No. 1. 

No. 2. 

Galveston. 

Other stations. 


s. 

s. 

s. 

s. 

s. 

s. 

s. 

I. 

—11.929 

—12.054 

—18.381 

—30. 246 

—12.098 

—30.113 

—30.430 

II. 

— 7 - 921 

— 8.031 

— 9.076 

—15.165 

— 8.056 

—14. 971 

—14.860 

Ill_ 

~ 3-971 

- 4.O48 

— 4 -187 

— 4.629 

— 4-007 

— 4 - 758 

— 4.410 

IV .... 

+ 0059 

— 0.001 

- O. 289 

— 0. 109 

+ 0.014 

-f- 0.026 

+ 0.070 

V. 

+ 3-963 

+ 3-993 

+ 4-383 

+ 4483 

+ 4 -039 

+ 4 - 543 

+ 4 - 550 

VI .... 

+ 7.881 

+ 8.051 

+ 9 - 546 

+15- 223 

- 8.053 

+• 5-235 

+ 15. 120 

VII 

+11-703 

+ 12. O92 

—j— 18.044 

+30.455 

+ 12.055 

+30.050 

+30. 080 


METHODS OF OBSERVATION. 

OBSERVATIONS FOR TIME. 

When a party arrived at a station at which observations were to be made, the first 
care was to select a suitable site for the observatory. The considerations governing 
the choice of such a position were, first, a clear view of the heavens, especially with 
a view to the observation of circumpolar stars; second, a sufficient degree of seclu¬ 
sion, so that the operations of the observer could be carried on without annoyance 
from idle and curious inhabitants; and third, convenient proximity to the telegraph 
office. Such a site being found, and the permission of the local authorities to erect the 
pier and observatory being obtained, a meridian line was laid out on the ground, as a 
guide in building the transit pier and putting up the observatory. The pier was then 
built, and the observatory put up over it. As soon as the pier was sufficiently hard, 
the transit instrument was put up on it, the chronograph was mounted and adjusted, 
the local battery was set up, and the chronometer and chronograph connections in 
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the ohservatory were made. The collimation of the transit instrument, was adjusted, 
either on a distant terrestrial object, or on the cross-threads of the theodolite. A wire 
was stretched from the observatory to the telegraph office and the proper connections 
made for the exchange of signals with the other party. The method of effecting this 
exchange of signals will be fully described later. 

On the first clear evening after the instruments were mounted the transit instru¬ 
ment was set in the meridian by repeated observations of zenith and circumpolar stars. 

Each party having completed its preparations for the work, the method of pro 
cedure was generally as follows: Messages were exchanged late in the afternoon as 
to the clearness of the weather at each station, and an hour was fixed for the exchange 
of signals, provided the conditions for work were favorable at both ends of the line. 
Before the hour fixed, each observer proceeded to his observatory, and commenced 
observing for time. Five or six time stars and one or two circumpolars were observed, 
the times of transit being noted on the chronograph, and readings of the striding level 
frequently recorded. The axis of the instrument was then reversed, and a similar 
number of stars observed in the new position of the instrument. The exchange of 
time signals took place at some time during the progress of the time observations or 
immediately before or after them. A complete series of time observations at each 
station with a comparison of the chronometers by exchange of time signals, constituted 
a night’s work and one measurement of the difference of longitude between the two 
observatories. From three to six of these independent measurements were considered 
sufficient On several occasions the attempt was made to effect two independent meas¬ 
urements on the same night, by making two separate series of time observations at 
each station, using different chronometers for each, and comparing the different chro¬ 
nometers used in each observatory by two independent exchanges of time signals. 
This only succeeded once, viz, on the night of February 4, 1884, in the work between 
Arica and Paita. A great deal of time was necessary for two independent measure¬ 
ments, and on the coast of Peru the weather rarely remained clear long enough to 
complete a double series of observations at both stations; besides which the press of 
regular work over the cable was generally so great that the use of the line for the 
exchange of signals was necessarily restricted to the shortest possible time. 

On several occasions time signals were exchanged between the parties when no 
time observations were made at one of the stations owing to cloudy weather; and it 
was thought that a sufficiently close clock correction could be obtained for the epoch 
of this comparison from observations made on preceding and following nights. This 
course was adopted on account of the general prevalence of cloudy weather at Arica, 
Lima, and Paita. But it was found, on reducing the observations, that the differences 
of longitude deduced from these comparisons differed considerably from the mean of 
those depending on complete observations made on the same night at both stations; or 
in other words that sufficient dependence could not be placed on the rate of the chro¬ 
nometers from day to day, and in the final results these determinations were rejected. 
The prevalence of cloudy weather, and the press of work on the cables, necessitated, 
in some cases a departure from the regular programme of proceeding, and the best 
had to be made of very adverse circumstances. 
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Before commencing to observe for time at each station an observing list was 
prepared showing the magnitude, zenith distance on the meridian, and approximate 
chronometer time of culmination of all available stars within the probable limits of 
observation. 

COMPARISON OP CHRONOMETERS BY EXCHANGE OP TELEGRAPHIC TIME SIGNALS. 

When the work of determining differences of longitude by means of the submarine 
cables was first undertaken by the Bureau of Navigation in 1X74, the Thompson mir- 
yor galvanometer was the speaking instrument in general use on all ocean cables, and 
the method then adopted for the comparison of chronometers was based on the use of 
the mirror. That method was as follows: Each party being provided with a mirror 
galvanometer, a double current cable key, and a battery, the end of the cable was 
brought into the observatory at each station, and at the hour agreed upon for exchan¬ 
ging signals, the proper connections for speaking were made, and a telegraph operator 
being in attendance, the stations called each other up. Communication between the 
observatories being established, the senior observer, at ten seconds before the comple¬ 
tion of a minute by his chronometer, sent a warning or preparatory signal by tapping 
his key several times in quick succession; then, exactly at the even minute, he pressed 
his key again for about a quarter of a second and repeated this signal at intervals of 
five seconds, until the completion of the minute, making each signal as nearly as pos¬ 
sible coincident with the beat of the second hand of his chronometer. The hour and 
minute at which the first signal was sent was then telegraphed, and repeated back from 
the other station to insure correctness. The time of the arrival of these signals, marked 
by the deflection of the ray of light from the galvanometer, was recorded on the 
chronograph at the receiving station, and five similar sets of signals were sent. The 
process was then reversed, the second station sending, and the senior observer receiv¬ 
ing, five sets of signals. This made a total of sixty-five comparisons sent and sixty- 
five received by each observer. This method was unquestionably the best that could 
have been adopted on lines where the mirror only was used and the observers were 
only provided with the ordinary telegraph instruments. But it was open to serious 
objections. In the comparison of chronometers the personal equation of each obser¬ 
ver, both in sending signals coincident with the beats of his chronometer and in noting 
the signals received, was involved; it was often a serious inconvenience to have the 
speaking and signaling instrument in the observatory, and the presence of a telegraph 
operator in the very limited space of the observatory was always an annoyance; and 
lastly the method required considerable time. 

The general introduction of the Thompson siphon recorder in place of the mirror 
galvanometer, on most cable lines, suggested the idea that the signals sent and re¬ 
ceived in a comparison of chronometers between distant stations might be made to 
record themselves automatically on the fillet of the recorder, if the latter could be made 
to take the place of the chronograph, and register the beats of the break-circuit chro¬ 
nometer at the sending or receiving station. If, for example, instead of leading the end 
of the cable into the observatory, the local chronograph circuit of the observatory were 
made to pass through the telegraph office, a relay in the circuit might be made to oper- 
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ate on the siphon of the recorder in such a way as to register the beats of the chro¬ 
nometer on the fillet. Then the signals received from the other office and those sent 
would appear on the fillet, in juxtaposition with the recorded seconds of the chronom¬ 
eter, precisely as the arbitrary signals of the break circuit key appear on the chrono¬ 
graph sheet, and could be read off to the nearest hundredth of a second by means of a 
diagonal glass scale. 

If the reader is familiar with the conditions of ocean cable telegraphy, the diffi¬ 
culties of the problem here proposed will be apparent. It was necessary to adapt the 
arrangement to the apparatus of the office without disturbing existing connections or 
using any additional battery power on the line, and without interrupting for an 
unreasonable time the regular traffic of the office. The first experiments with the 
siphon recorder were made by Lieutenant Norris at Carcavellos, during the measure¬ 
ment between Greenwich and Lisbon, in June, 1879. The recorder used at that sta¬ 
tion was the earlier form of Sir William Thompson’s instrument. 1 The action of the 
current upon the swinging coil, which causes the deflection of the siphon is very 
feeble on long cable lines, and in this instrument the motion of the siphon would be 
stopped if the latter were allowed to come into actual contact with the paper of the 
fillet. The point of the siphon does not, therefore, touch the paper; the ink and the 
paper are oppositely electrified by means of an inductive machine driven by the same 
electro-motor which moves the paper. The electrical attraction causes the ink to be 
ejected from the siphon upon the paper in a very close succession of fine dots. A 
fine brass spring was arranged by Lieutenant Norris in such a position that when at 
rest it was in contact with the brass reservoir containing the ink, and with the brass 
friction rollers between which the paper moved. This spring was connected by a silk 
thread with the armature of a relay, so that when the circuit through the coil of the 
relay was closed, and the armature was attracted, the spring was drawn back, and the 
metallic connection between the ink-well and the paper-rollers, or between the ink and 
the paper, was broken. Now, when the chronometer circuit of the observatory was 
made to pass through the coil of the relay, the armature was attracted and the spring 
drawn back, except at the occurrence of the second beats of the chronometer, at each 
of which the circuit was broken and the armature released for about the fortieth 
part of a second. At these instants the spring formed metallic connection between 
the ink and the paper, and the flow of ink was interrupted, and thus the beats of 
the chronometer became apparent at regular intervals along the fillet, in the form of 
breaks in the line of ink left by the siphon on the fillet. The signals received from 
the other station could thus be referred to the chronometer record of the fillet. In 
order that the signals sent should also appear on the fillet, it was necessary to allow 
the whole strength of current to pass through the coil of the recorder at the sending 
station, instead of short-circuiting the instrument, as is generally done in speaking. 
This causes a violent deflection or “ kick ” of the siphon, which could, however, be 
controlled by adjusting a bit of cork to receive the impact of the siphon and prevent 
its leaving the paper. Now, if the observers in the two offices exchanged a series of 

1 For a description of this instrument the reader is referred to Prescotfs Electricity and the Electric Telegraph, 
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signals with each other by simply pressing the speaking-key of the office at intervals 
of a few seconds, an exact comparison of the chronometers would be effected by these 
arbitrary signals recorded automatically on the fillet of each station in juxtaposition 
with the beats of the chronometer of that station, and their times could be read off, by 
means of a diagonal glass-scale, to the nearest hundredth of a second, while the sig¬ 
nals received could be easily distinguished from those sent, the former appearing on the 
record as a slight deflection of the line, while the latter would appear as a sharp “ kick.” 
This system worked well in experiment at one station, though it was never used in 
actual practice, and the arrangements are so minute and delicate that it would hardly 
answer under all conditions and at all stations. Moreover, in this method the record 
of the fillet was not an exact record of the time of the chronometer, for the fillet time 
was slow of the actual chronometer time by the amount of time required by the arma¬ 
ture to fly back when released by the breaking of the circuit in the coil. This error 
could be made very small by fine adjustment, and being about the same at both sta¬ 
tions the comparison of the chronometers would probably differ very slightly from 
truth. Still it was an error to be avoided, if possible. 

At this point experiments were for the time being abandoned, as the parties were 
in the field operating at different stations, the work was in progress, and it was con¬ 
sidered advisable to make the various measurements homogeneous by adhering to the 
original method of mirror signals. During the work in China and Japan some further 
experiments were made, at Nagasaki and Shanghai, with the instruments used by the 
Great Northern Company, which differ materially from the recorder of Sir William 
Thompson, with a view to making the fillet act as a chronograph; but these attempts 
were unsuccessful, and it was not until the end of the work in India that the plan of 
an exchange of automatic signals was revived. 

All attempts hitherto made had been with the object of recording the actual beats 
of the chronometer on the fillet. The idea was now suggested that this attempt might 
be abandoned, provided the cable-key could be so arranged that in sending a current 
to cable the motion of the key should at the same instant break the local circuit of 
the observatory and record the exact epoch of the signal sent on the chronograph 
barrel. Then in an exchange of alternate signals, at short intervals, between the 
observers, which should be registered on the fillets at both stations, the fillet at each 
station would still act as a chronograph, not recording the regular second beats of the 
chronometer, but the arbitrary times of the signals sent at each station, determined by 
reference to the chronograph sheet; and by means of the diagonal glass scale and an 
application of the rule of three the times of the signals received could be exactly 
known. 1 

When the preparations for the present expedition were made it was determined 
between the observers that the signals should be automatically recorded if it were 
possible to accomplish it; that either of the above described methods should be used 
according as circumstances at the different stations might determine; and in order to 

1 This plan was suggested by the work done by Major Campbell, R. E., in the measurement between Bombay 
and Aden, (See General Report of the G. T. Survey of India during 876, 1877: Calcutta, 1878.) 
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be prepared to use the second method, the double current cable keys, one belonging 
to each party, were altered to meet the requirements of the case. 

Fig. i, Plate I, represents the original cable key. L and E are two levers con¬ 
nected respectively with the line and with earth. When they are not depressed they 
both rest against the upper bar, C, which is connected with the positive pole of the 
battery. Either lever can be depressed so as to come in contact with the bar Z, which 
is connected with the negative pole of the battery. If L is depressed a negative cur¬ 
rent flows into the line, and if E is depressed a positive current flows into the line. 1 
In place of the bar Z in the original key a lever was substituted, terminating with a 
key handle, and forming part of the local chronograph circuit, which was attached at 
the points P and Q. Fig. 2, Plate I, shows a plan and profile of the new key. It will 
be seen that the instant the lever E conies in contact with the bar Z, sending the posi¬ 
tive current to the line, the local circuit will be broken at the point p. The key handle 
on the lever enabled the observer in the telegraph office to communicate with the 
assistant in the observatory, by breaking the local circuit, without sending a current 
to the cable. This alteration of the key did not in the least affect its value as a cable 
key, and it was in fact .customary during the progress of the work to substitute this 
key for the regular office key at the various stations, and to use it in the ordinary 
work of the line, in order to avoid the trouble of altering connections at night, the 
local circuit being of course broken in the observatory by taking out a plug of the 
switch-board. It may not be out of place in this connection to remark, that in the 
several methods of exchanging signals here described the chronometers were never 
disturbed, but remained always on their proper shelf in the observatory. 

Upon the arrival of the expedition at Galveston it was found that the earlier form 
of Sir William Thompson’s recorder, such as was in use at the station at Carcavellos, 
was not used on the line of the Central and South American Company. The distances 
between the stations on this line are short, and a modified form of the recorder was 
used, in which a clock train takes the place of the electro-motor, and the ink is trans¬ 
ferred from the siphon to the paper by capillary attraction, the point of the siphon 
coming in actual contact with the paper. Under these circumstances the first method 
was necessarily discarded, and it was determined, in the exchange of signals between 
Galveston and Vera Cruz, to adopt the second method of alternate signals. When 
the connections were made at Vera Cruz for the exchange of signals, on the day pre¬ 
ceding the first night’s work the line between the observatory and office was tested, and 
the complete circuit being made, it was found that the beats of the chronometer in the 
observatory were actually registered on the recorder in the office; for the closing of 
the local circuit caused a slight deflection of the siphon, and the second beats of 
the chronometer left their trace on the fillet in the form of small deflections of the 
line at regular intervals. Upon investigating the electrical conditions of the circuit 
this was found to be due to the fact that earth was used at the office and observatory 
for the local circuit. In planning the alteration of the cable key, already described, 
it was the intention to always connect the observatory with the telegraph office by 
means of a double wire for a complete metallic circuit, in which case the local circuit 

1 See Prescott’s Electricity and the Electric Telegraph, p. 551. 
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would not affect the cable at all. This was found impracticable at Vera Cruz on 
account of the distance, so a single wire was used, and an earth connection at the 
observatory and office. Now when the local current from the battery in the observa¬ 
tory reaches the bar or lever Z of the cable key it divides, because the bar Z is con¬ 
nected with the negative pole of the cable battery. By far the greater part of it finds 
earth at the bar Z and completes the local circuit. A small part, however, passes 
through the cable battery, provided it there finds a pole of the opposite name (as hap¬ 
pened to be the case in this instance), and reaches the bar C. Here it again divides. 
The larger part goes to earth again at the lever E; but still enough remains to flow 
into the cable through the lever L, and to slightly deflect the very delicately sus¬ 
pended coil of the recorder. The amount of this deflection can be either increased or 
diminished by increasing the resistance at the points of contact between the lever E or 
the lever L and the bar C. If a bit of moist paper be put between the lever E and 
the bar C at their contact point, the deflection of the siphon caused by the local bat¬ 
tery will be increased; and if similar resistance is made at the point of contact between 
the lever L and the bar C, the deflection will be greatly diminished or can be made 
to disappear altogether. The deflection of the siphon can thus be regulated by very 
slight resistances, which were found in practice not to affect the cable signals, and this 
system affords an elegant method of using the recorder as a chronograph in registering 
the actual beats of the chronometer. Nor does the connection of the local battery 
with the cable battery at all affect the cable circuit; for when the right-hand key is 
pressed (the only one used in exchanging signals) the local circuit is broken; and 
while using the key for speaking the local circuit should always be broken. Advan¬ 
tage was immediately taken of this method at Vera Cruz, and in the exchange of 
signals with Galveston the fillet of the recorder in the Vera Cruz office was a chrono¬ 
graph fillet showing the second beats of the break-circuit chronometer, and the signals 
sent and received were read off directly from it. The signals sent were also recorded on 
the chronograph in the observatory, thus identifying the second marks on the fillet. 

Fig. 3, Plate I, is a fac simile of portions of one of these fillets. The beats of 
the chronometer may be distinguished by their regular distances from each other; the 
signals received from Galveston appear at a, a, a, &c., and those sent to Galveston, 
causing a sharp “kick”of the siphon, appear at b, b, b, &c. In reading off, the dis¬ 
tance between the commencement of a second beat and the commencement of the 
signal was measured with the diagonal glass scale. 

The measurement between Galveston and Vera Cruz afforded the only opportu¬ 
nity during the w r ork of this expedition of testing this method; but it is believed that 
it could always be made to work on any lines on which any form of Sir William 
Thompson’s siphon recorder is used. At all events, with the improved form of key, 
the system of exchange by alternate arbitrary signals would always work in connec¬ 
tion with the recorder. 

The success at VeraCruz in registering the beats of the local chronometer on the 
fillet of the recorder suggested another experiment. This was to place a relay in the 
local circuit in the telegraph office, which should take the place of the cable key and 
send the beats of the chronometer to the other station. A description of the connec. 
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tions at Vera Cruz was telegiaphed to Lieutenant Norris at Galveston, who made the 
same connections at his end of the line, and succeeded in the same manner in getting 
the beats of his chronometer on the recorder fillet. The cable circuit at Vera Cruz 
was now led through the points of a relay, whose coil was included in the local 
circuit. By this means the beats of the Vera Cruz chronometer were received at Gal¬ 
veston, and for the first time, as it is believed, in the history of telegraphic longitudes, 
the comparison of the actual beats of the two chronometers was made automatically 
through a submarine cable. The comparison of chronometers thus effected was, how¬ 
ever, in error; for the breaking of the local circuit by the action of the chronometer 
closed the cable circuit, sending the current to line, and the chronometer beats thus 
transmitted to the other station were slow of actual chronometer time by the time 
occupied by the armature of the relay in passing between the points. This difficulty 
might have been overcome had there been time for further experiments; but in fact the 
system of arbitrary signals affords a very accurate means of comparing the chronome¬ 
ters, and would generally be found preferable on account of its greater simplicity; and 
it might be more exact, if the chronometers at the two stations were beating in unison. 

On the arrival of the parties at Ariea and Valparaiso, it was found that recording 
instruments were not used at all on the line of the West Coast of America Company, 
the mirror being used at all stations. It was necessary, therefore, to abandon auto¬ 
matic signals; and in all the work on the West Coast of South America mirror signals 
were used in comparing the chronometers. Between Paita and Panama, and between 
Panama and La Libertad, the recorders were again found in the cable offices. But 
the distances between these points were too great, when the line was connected through 
at the intervening stations, to allow of their use without increasing the battery, which 
it was not advisable to do, and the system of mirror signals was therefore adhered to. 
In comparing chronometers by means of mirror signals a change was made in the 
original method, by which the personal error of the observer in sending signals coin¬ 
cident with the beats of the chronometer was avoided. At all stations on the West 
Coast, as at Galveston and Vera Cruz, the observatory circuit was led through the 
telegraph office, and the improved key was still used In sending signals the times of 
their occurrence were automatically recorded on the chronograph in the observatory, 
and in receiving signals the deflection of the ray of light from the galvanometer was 
noted by pressing the lever Z and breaking the local circuit. Seventy-five arbitrary 
signals, in five groups of fifteen signals each, were first sent by the senior observer, 
and noted by the observer at the other station, who then sent a similar set in return. 
On the following day the signals sent were read off from the chronograph sheet at 
each station and their times telegraphed to the other station in the form of a service 
message. The actual time required for a comparison of chronometers was therefore 
very short, not occupying usually more than ten minutes. During the exchange of 
signals, if the distance between the office and the observatory was considerable, an 
assistant remained in the observatory, while the observer was in the telegraph office. 
Communication between the two could be held by means of the local circuit, the break 
circuit key and the relays being used in the observatory, and the lever Z of the cable 
key and a detector galvanometer or relay in the circuit being used in the office. When 
everything was ready for the exchange of signals, the assistant, at a prearranged signal 
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from the office, started the chronograph and put down the pen and signaled to the 
office when all was ready in the observatory. On the conclusion of the exchange the 
assistant, at another signal from the office, lifted the pen, noting the last even minute 
recorded, stopped the chronograph, and interrupted the local circuit; or, if anything 
had occurred at the observatory to interfere with the exchange, he indicated the fact 
by signal to the observer in the office and another exchange was made. 

Plate II is a complete plan of the connections in the observatory and telegraph 
office. It will be seen, by reference to this diagram, that the current from only one 
cell passed through the chronometers, 1 their action being transmitted to the chrono¬ 
graph and to the office by means of relays. By a proper arrangement of the plugs 
of the switch-board either chronometer or both chronometers could be made to work 
the circuits, and the loop to the office could be short-circuited in the observatory This 
plate also shows the connections used in the observatory at Valparaiso in the automatic 
exchange of time signals with Cordoba, the connections used in the exchange between 
La Libertad and Guatemala being essentially the same. The Siemens polarized ink 
writer was used to receive the signals and transmit them to the chronograph, and in 
sending signals the line circuit passed through the points of the chronograph relay, 
and was thus broken at hach second beat of the chronometer. It will be readily seen, 
by reference to the plan, that a proper adjustment of the cut-outs at A, B, and C, 
would set the circuit for either sending or receiving signals. The plan in the plate 
shows the circuit set for receiving signals. 

o O 

OBSERVATIONS FOR LATITUDE. 

In preparing to observe for latitude, pairs of stars were selected, generally not 
more than 20° from the zenith and not differing in zenith distance more than twenty 
minutes of arc. It was found desirable that the stars of a pair should not be less than 
one nor more than fifteen minutes apart in right ascension. An observing list was 
prepared, showing the available pairs of stars in order of right ascension, the zenith dis¬ 
tance of each star north and south, and the approximate chronometer time of culmination. 

The telescope being in the meridian, the foot-screws were adjusted so that the 
bubble of the zenith-telescope level would play in both positions of the instrument, 
and being set at the mean zenith distance of the first pair of stars the bubble of the 
level was brought to the middle of the tube and the level clamped, and as soon as the 
fir$t star of the pair arrived on the middle transit thread it was bisected by the middle 
micrometer thread, and the time by chronometer noted. The micrometer and level 
readings were then taken and recorded, and the instrument reversed. The second star 
of the pair was bisected on the middle transit thread with the same micrometer thread, 
the chronometer time of its culmination noted, and the micrometer and level read again. 
This constituted one observation for latitude. As many observations for latitude as 
time and circumstances would allow were made at each station. 

TRIANGULATION. 

The observations at the several stations determined the latitude and longitude of 
the transit pier at each station. As this was generally a temporary structure it was 

‘The strength of the other batteries depeuded on local circumstances. In the automatic exchange between 
Cordoba and Valparaiso 50 Le Clanch 4 cells were used on the line. 
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necessary to refer to some well established landmark at the place. At most stations 
the point chosen was that fixed on the Hydrographic Office chart of the place, or that 
given in the list of geographical positions published by the Hydrographic Office. At 
some stations, however, it was necessary to select a new point of reference. In 
order to ascertain the bearing and distance of this point from the center of the pier 
the ordinary trigonometrical methods were used. The azimuth was determined 
either by a bearing of the sun or by reference to the true meridian line established by 
the transit instrument The base lines were measured with the surveyor’s chain, or 
with the double-image micrometer telemeter, and angles were taken with the theodo¬ 
lite. The foregoing description of the stations gives the bearing and distance of the 
center of the pier from the permanent marks chosen at each station. 

PERSONAL EQUATION. 

For several reasons it has not been deemed advisable to introduce a correction for 
personal equation into the following computations. To introduce arbitrarily into each 
link of a loner chain of measurements, made under such varying conditions, a constant 
correction, determined from observations made either before or after the whole work, 
would be manifestly hazardous, as the personal equation of an observer is known to 
vary with the various influences which affect his physical condition. During the 
progress of the work in the field there was absolutely no means of determining the 
personal equation of the individual observers, and to exchange stations in each meas¬ 
urement, with the view of eliminating the errors due to personal equation was, in a 
work of such extent, obviously impossible. Besides, in the measurements made between 
Greenwich and Buenos Aires, by former expeditions, no correction for personal equa¬ 
tion was introduced. The sides of the great polygon, as far as they depend on the 
work of the several naval expeditions, are therefore in this respect homogeneous, and 
the difference of the two resulting longitudes of Cordoba Observatory represents the 
algebraic sum of the errors of all. 

It would be highly desirable, in work of this kind, for each party to be furnished 
with a reliable personal equation machine, and for each observer to determine, by its 
means, his personal equation, on each night on which he observed, to be introduced as 
a direct correction to the observations of that night. 

Advantage was taken of every opportunity which occurred for determining the 
personal equation of the observers. The personal equation machine’ at the Naval 
Observatory in Washington was used before and after the work. On the completion 
of the measurement between Galveston and Vera Cruz, a series of observations was 
made at Galveston, on the nights of April 30, May 1 and 2, 1883, to determine the 
relative personal equation of Messrs. Davis and Norris. Alternate stars were observed 
by the two observers, using the same transit instrument and chronometer. The inde¬ 
pendent clock corrections of each observer, reduced to the same epoch, gave the 
required relative personal equation. 2 After the return of the expedition to Washing- 

1 For a description of Eastman’s Personal Equation Apparatus, see Washington Observations for 1875, Appeu- 
dix I, Washington, 1878. 

2 Chanvenet’s Second Method. See Chauvenet’s Spherical and Practical Astronomy, Vol. II, p 191. 
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ton on the completion of the whole w'ork, another series of observations was made at 
the Naval Observatory, using the same method, to determine again the relative per¬ 
sonal equation of Messrs. Davis and Norris, and also of Messrs Norris and Laird. 
These observations took place on the nights of June 4, 15, 16, and 17, and June 20, 
23, and 28, 1884. On each night on which the relative personal equation of the 
observers was determined by star transits, their absolute personal equation was also 
determined by means of Eastman’s apparatus, in order that the results of the two 
methods might be directly compared. The results of all the determinations of the 
absolute and relative personal equations of the several observers are set forth in the 
following table. Column I shows the date and place at which the observations were 
made. Columns II, III, IV, and V contain the absolute personal equations of the sev¬ 
eral observers, determined by Eastman’s machine. Columns VI and VII show the 
relative personal equations of Messrs. Davis and Norris and Messrs. Norris and Laird, 
deduced from the observations of absolute personal equation, and Columns VIII and 
IX show the relative personal equations of the same observers determined by transits 
of stars. Mr. Rock, whose personal equation appears but once in the table, is a pro¬ 
fessional astronomer and trained observer. Messrs. Davis and Norris are skilled 
observers, having had each an experience of about ten years of constant practice with 
the transit instrument. Mr. Laird is an inexperienced observer, having had no prac¬ 
tice previous to the present expedition: 

Absolute and relative personal equation expressed as a coirection to observed time of transit. 
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In the measurement between Galveston and Vera Cruz Mr. Norris was East and 
Mr. Davis West ; between Guatemala and La Libertad, Mr. Rock was West and Mr. 
Laird was East; between La Libertad and Panama Mr. Laird was West and Mr. Nor¬ 
ris East; between Panama and Paita Mr. Norris was East and Mr. Davis West; be¬ 
tween Paita and Arica Mr. Norris was West and Mr. Davis East; between Arica and 
Valparaiso Mr. Norris was East and Mr. Davis West; and between Valparaiso and 
Lima Mr. Davis was East and Mr. Norris West. In the three measurements which 
connect Panama with Valparaiso and which form sides of the great polygon, the cor¬ 
rection for the relative personal equation between Messrs. Davis and Norris would 
enter once, in the sense Davis West, Norris East, to affect the longitude of Valparaiso. 
No opportunity occurred of determining the relative personal equation of Mr. Davis 
and Dr. Gould, the observer at Cordoba, in the measurement between Valparaiso and 
Cordoba. 

In the Report of the U. S. Coast and Geodetic Survey for 1880, Appendix No. 
14, the rule for correcting differences of longitude for relative personal equation of 
the observers is thus stated: 

“If we write down the personal equation between two observers, E and W, in 
the sense that E — W re indicates for a positive e that observer E is later than ob¬ 
server W, in other words that E gives for his estimate of the happening of an event more 
chronometer time than observer W; and for a negative e that E gives less time, or is 
earlier than W, we have stated the fact in its most simple form, and we have a conven¬ 
ient rule to correct a resulting longitude for personal equation, viz: State the per¬ 
sonal equation of Eastern minus Western observer, and apply the corresponding value 
of e with its algebraic sign to A, or the resulting difference of longitude, considered as 
essentially positive.” 

In the present case, Mr. Davis habitually gave more time in his estimate of the 
transit of a star than Mr. Norris, as shown by the values in the above table, or in other 
words Davis was later than Norris. Therefore, the relative personal equation of these 
observers should be subtracted from a difference of longitude, when Norris is .Enstf and 
Davis West. 

In the measurement made between Messrs. Norris and Laird, the relative personal 
equation of the observers should be added to the difference of longitude Norris being 
East and Laird West. 

It is probable that the resulting longitude of the station at Valparaiso should 
be diminished by a small quantity to correct the error of relative personal equation 
between Messrs. Davis and Norris, in the work between Panama and Valparaiso, 
but it is impossible to assign a reliable value to this correction at the times when the 
several measurements were made. 

The relative personal equation of the observers in noting transits of stars is the 
only apparent error which occurs in the measurements between Galveston and Vera 
Cruz, between Guatemala and La Libertad, and between Valparaiso and Cordoba, 
because in those measurements the chronometer comparisons were automatic and 
free from personal error; but in the other measurements the personal equation of 
the observers in noting the deflection of the ray of light from the galvanometer, in 
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receiving mirror signals, also enters. In order to determine the approximate value 
of this correction, the following method was adopted by Lieutenant-Commander 
Davis, and a similar plan wa§ followed by Lieutenant Norris. 

A Thompson mirror galvanometer was arranged with a very stiff suspension of 
the mirror and a diminished resistance in the coil. The chronometer circuit was made 
to operate two relays, one of which controlled a circuit including the chronograph and 
the local break-circuit attachment of the double-current cable key, and the other con¬ 
trolled a circuit including the Siemens polarized ink-writer, acting as a chronograph, 
and the break-circuit observing key. The beats of the chronometer were thus regis¬ 
tered simultaneously on both the chronograph and ink-writer, while arbitrary signals 
could be recorded on either without appearing on the other instrument. The mirror 
galvanometer was now placed in circuit with one gravity cell and the cable key. The 
assistant, by pressing the right-hand key, caused a deflection of the ray of light from 
the galvanometer, and the time of its occurrence was recorded automatically on the 
chronograph, while the observer noted the deflection of the ray by pressing the break- 
circuit key and recording his observation on the ink-writer. A comparison of the two 
recorded times gave the personal equation of the observer. 

The mean of 276 determinations, made during the progress of the work, showed 
the personal equation of Lieutenant-Commander Davis to be slow o*.20i; and a mean 
of 422 determinations made by Lieutenant Norris gave his personal equation as slow 
o".262. It will be observed that in this case Lieutenant Norris is later than Lieuten¬ 
ant-Commander Davis. It will be further noticed that the correction to be applied to 
a resulting difference of longitude is one-half of the difference of the absolute personal 
equations of the observers in noting mirror signals. If it could be assumed that the 
relative personal equation in this instance were a constant quantity, the value of the 
correction to be applied to a difference of longitude would be- o*.03, and the sign with 
which it is to be applied appears to be the reverse of the sign of the correction for 
relative personal equation in observing star transits. If, therefore, the two observers 
each had exactly the same personal equation both in observing transits of stars and 
in noting received mirror signals, the correction to be applied to the resulting differ¬ 
ence of longitude would be one-half of the relative personal equation, applied accord¬ 
ing to the rule above given. 1 

1 The reader is referred, for a discussion of personal equation in noting mirror sigunls, to the Report of the 
Transatlantic Longitude as determined by the Coast Survey Expedition of 1866; by lienjamin Apthorp Gould ; Smith¬ 
sonian Institution, 1869. In this work the same method of comparing chronometers was employed. 
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METHODS OF REDUCTION. 


REDUCTION OF TIME OBSERVATIONS. 


The reduction of all the time observations was made by Lieutenant-Commander 
Davis and Lieutenant Norris; the former reduced his own observations and those of 
Lieutenant Laird, and the latter his own and Mr. Rock’s observations at Guatemala. 
Dr. Gould furnished reduced clock corrections for the measurement between Valpa¬ 
raiso and Cordoba. 

A preliminary reduction of each night’s work was first made by applying to the 
observed time of transit of each star, reduced to the mean of the threads, the correc¬ 
tions for flexure of the axis and inequality of pivots, level, azimuth, collimation and 
diurnal aberration, and hourly rate. The difference between the reduced meridian 
passage of each star and its right ascension gave a value for the clock correction at 
the epoch to which all the observations of that night were reduced. In some cases, 
where this value differed very considerably from the mean, the observation was exam¬ 
ined, and if still found anomalous was rejected in the final reduction; but great caution 
was exercised in rejecting stars, and as a general thing all the recorded observations 
entered into the final reduction. 

Each star then furnished an equation of condition for the final reduction to de¬ 
termine the corrections to be applied to the assumed values of the azimuth and colli¬ 
mation constants and the mean clock correction. These equations were solved by 
the method of least squares, 1 and with the corrected values of the azimuth and colli¬ 
mation constants a new clock correction for each star was obtained. The mean of 
these corrections, rejecting circumpolar stars, was the finally accepted clock correction. 

As it was found that a reversal of the axis invariably caused a change in the 
azimuth of the instrument, the equations of condition were divided into two groups, 
each involving a separate value of the azimuth constant. 

The weight unity (p) was assigned to all stars observed on the normal number 
of threads (7) and whose declination did not exceed 40°. Circumpolar stars were 
weighted for declination, and the equations of condition w'ere further weighted for 
missed threads according to the formula 




1 + 


'y 

n 


N denoting the normal number (7) of threads, and n the number of threads observed. 
(See Chauvenet’s Astronomy, Vol. II, p. 198.) 

The hourly rate was obtained either by interpolation or graphically by the con¬ 
struction of a curve. For this purpose all the time observations made at each station 
were reduced. The differences between the clock corrections on the several nights, 
deduced from the time stars alone, gave the data for determining the know'll points of 
the curve. 

1 The normal equations are priutetl with each night’s observations. 
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The middle time of the signals sent and received at each station was the epoch of 
comparison; and the middle time of the observed times of transit of clock stars was the 
epoch of reduction on the same night. The clock correction was reduced from the 
epoch of reduction to the epoch of comparison by applying the product of the hourly 
‘rate, taken from the curve, multiplied by the elapsed time expressed in hours 

The right ascensions of all the stars observed were, with very few exceptions, 
taken from the Nautical Almanac and the Berliner Jahrbuch. The exceptions were a 
few time stars from the Connaissance des Temps and some southern circumpolar stars 
whose places are found in the Cordoba Observing List, the Catalogue of 1159 stars 
observed at the Cape of Good Hope, and the Williamstowh Catalogue of the Melbourne 
Observatory. The want of a reliable observing list of stars for the Southern Hemi¬ 
sphere was severely felt at a station as far south as Valparaiso. This want will here¬ 
after be supplied by the general catalogue of the Cordoba Observatory. 

To guard against clerical errors the chronograph sheets were always read twice, 
by different persons, and collated with the record. 

DEDUCED LONGITUDE. 

As the rates of the chronometers are so small that the difference between the times 
shown by their faces remains practically the same during the few minutes occupied in 
exchanging signals, the middle time between the beginning and end of the comparison 
is used as the time to which the chronometer corrections are reduced. 

If we call this time T„ and let 

Jte and Jtw = the corrections to the eastern and western chronometers at T 0 ; 

T' and T" = the differences between the chronometers as indicated by signals 
sent from east to west and from west to east; 

00 — the wave and armature time, or the time required for the electric 
impulse to pass through the conductor and to overcome the 
inertia of the receiving instrument; 

• A' — the difference of longitude deduced from signals sent from east 
to west; 

A" — the difference of longitude deduced from signals sent from west 
to east; and 

A = the true difference of longitude; then 
A' — (dte — Jtw) -f T' —go 
X" — (dte — Jtw) + T" —go 
A= #(A' + A") 

«>= 'A (A' — A") 

REDUCTION OP THE LATITUDE OBSERVATIONS. 

The reduction of all the latitude observations was made by Lieutenant Laird. 

As the resulting latitudes are directly affected by any errors in the declinations of 
the stars observed, only such stars were used as could be found in the Nautical Almanac, 
the Coast Survey Catalogue of Stars for observations of latitude, the Berliner Jahr¬ 
buch, Stone’s Cape Catalogue, and the various Greenwich Catalogues. 

11959 D L- 5 
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TELEGRAPHIC DETERMINATION OF LONGITUDES 


In reducing the latitude observations, the following notation was adopted: Let 
q> — the latitude of the station ; 

<S n and S, — the apparent declinations of the northern and southern stars; 

<?„ and <?, — the zenith distances of the northern and southern stars; 

<?„ rr the zenith distance corresponding to the zero reading of the 
micrometer; 

M n and M, = the micrometer readings for northern and southern stars, expressed 
in revolutions of the micrometer; 

m n and m, — the micrometer readings for northern and southern stars, expressed 
in seconds of arc; 

m' n and m', — the micrometer readings for northern and southern stars, expressed 
in minutes of arc; 

L n and L, — the state of the level for northern and southern stars, expressed in 
divisions of the level; 

l n and l, — the state of the level for northern and southern stars, expressed in 
seconds of arc; and 

r n and r, = the value of the mean refraction of <?„ and <? r 

In Talcott’s method either one of two cases mav occur. 

•/ 

Case I. When the circle is east for the northern star and west for the southern 
star, the micrometer reading increases as the zenith distance decreases. 

Case II. When the circle is east for the southern star and west for the northern 
star, the micrometer reading increases as the zenith distance increases. 

Hence in Case I, 

“I" 

<?, = <?„ — m, + l, + r, 

«?» — <?. = On — in.) — (L — l.) — (r n — r.) 

and in Case II, 

*?n — <?o + m n — + r n 

2,= 2 0 + m, — l,+r, 

2n— 2. = — On — »»,) + On — h) — On — O' 

Now, since <p — 8, + <?, and also <p — 8 n — then, adding these two equations, 

— V* On + 8,) + y 2 (<?„— <?,) 

and in Case I 

< P— 1 A 0» + 8,) + Yz ( m n — m t) — V~ On — 0 — 0 0 n — r «) 

while in Case II 

< P = H 0„ + 8 t ) — y 2 (m n — m,) + Y (/„ — l,) — Yz (r n — r,) 


y (m n — — (M„ - M.) X 


68".89 for Transit No. 1503 
69".36 for Transit No. 1504 
65".8 o for H. 0 . Transit No. 1 
66".83 for H. 0 . Transit No. 2 
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Denoting the readings of the north and south ends of the bubble by N and S and 
N' and S', the inclinations observed at the time of the observations of the north and 
south stars, respectively, will be 


L n = 


N-S 


and L, = 


N'-S' 


Hence 


! i". 27 for Transit No. 1503 
i".i 5 for Transit No. 1504 
1 ".00 for H. O. Transit No. 1 
1 ".01 for H. O. Transit No. 2 
fo".oi67 for <? = o° 

y.t ( r n — r,) = % (m' n — w' f ) X.< o // .o20O for = 20° 

(o".0225 for = 30° 


These values for differential refraction were taken from Bessel’s tables. The stars 
were all observed on the meridian, or so nearly so as to need no correction for reduc¬ 
tion to the meridian. 
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OBSERVATIONS. 


The observations which follow are arranged in order thus: 

Time observations made by Lieut. Commander C. H. Davis. 

Time observations made by Lieut. J. A. Norris. 

Time observations made by Lieut. Charles Laird. 

Time observations made by Miles Rock, esq. 

Chronometer comparisons; signals received by Lieut.Commander C. H. Davis. 

Chronometer comparisons; signals received by Lieut. J. A. Norris. 

Chronometer comparisons; signals received by Lieut. Charles Laird. 

Chronometer comparisons; signals received by Miles Rock, esq. 

Latitude observations made by Lieut. Commander C. H. Davis, at Vera Cruz. 

Latitude observations made by Lieut. Charles Laird, at Valparaiso. 

Latitude observations made by Lieut. J. A. Norris, at Arica, Lima, and Paita. 

Latitude observations made by Lieut. Charles Laird, at La Libertad. 

Observations for relative personal equation, made by Lieut. Commander C. H. 
Davis and Lieut. J. A. Norris. 

Observations for relative personal equation, made by Lieut. J. A. Norris and Lieut. 
Charles Laird. . 

In the tables of Time Observations the columns “Azimuth” and “Aberration and 
Collimation” give the corrections derived from the final values of a and c. The pre¬ 
liminary values of a and c and Jt, the normal equations, the derived corrections, and 
the final values of a and c, with the final chronometer correction at the epoch of reduc¬ 
tion, and the hourly rate, are given below each table. In the column “Chronometer 
Correction” the corrections derived from circumpolar stars are inclosed in brackets, as 
they do not enter into the final chronometer correction. 

On the nights of December 20 and 26, 1883, at Lima, the instrument was not 
reversed. A value of the collimation, derived from the values on preceding and fol¬ 
lowing nights, was therefore assumed, and the value of Sa was deduced from the 
equations. - 

On the night of March 24, 1884, at La Libertad, the equations were divided into 
three groups, as so great an interval of time had elapsed between the observations of 
stars composing the first and second groups, that the value of the azimuth was found 
to have changed. The second and third groups were solved together, in the usual 
manner, and the deduced value of the collimation was used in the first group in deter¬ 
mining ia'. 

The tables of chronometer comparisons and latitude observations need no special 
explanation. The tables of observations for relative personal equation furnish the 
data given in columns VIII and IX of the table on page 29. 
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TELEGRAPHIC DETERMINATION OF LONGITUDES 


Transits of stars observed at Fort Concepcion , Vera Crux , by Lieut. Commander C. H. Davis , with H. O. transit No. 2 t to determine the correction of sidereal 

chronometer Negus 1470. 


Date. 

Name of star. 

Circle. 

No. of threads. 

Transit over 
mean of threads. 

Flexure. 

Level. 

Azimuth. 

Aberra¬ 
tion and 
colli - 
jnation. 

Rate. 

Seconds 
of corr. 
transit. 

R. A. 

• 

Chronometer 

correction. 

V. 

1883. 




h. m. s. 

s. 

s. 

s. 

J- 

s. 

s. 

h. m. s. 

A . m. s. 


Mar. 31 

Piazzi vii, 67 . . 

E. 

7 

>3 39 0. 536 

+0. 966 

+0. 225 

— 7.661 

— 0. 669 

-0. 047 

53 - 350 

718 45.017 

—6 20 [8.333] • • 


p . Geminorum . . 


7 

13 4 i 45 -856 

+0. 621 

+0. 108 

— 0.965 

— 0. 286 

—0. 042 

45.292 

7 2137.056 

8. 236 

+ 0.031 


a 9 Geminorum . . 


7 

13 47 18.820 

+0. 622 

+0. 108 

— 0. 973 

— 0. 288 

—0.035 

18. 254 

7 27 10.069 

8.185 

— 0.020 


a Canis Minoris . 


7 

13 S 3 > 9 - 367 

+0.527 

+0. 092 

+ 0.871 

— 0.244 

— 0. 026 

20. 587 

7 33 >2343 

8. 244 

+ 0039 


k Geminorum . . 


7 

13 57 33 - >49 

+0.591 

+0. 103 

— °- 387 

— 0. 243 

— 0.020 

33 - >93 

7 37 24-956 

8- 237 

+ 0.032 


n Geminorum . . 


7 

14 0 8.617 

+0. 629 

+0. 109 

— 1 • >09 

— 0. 292 

—0.017 

7 937 

7 39 59 - 796 

8.141 

— 0.064 


Groom. 1374 . . 

E. 

7 

14 6 32. 786 

+ >• >39 

+0. 198 

— 11. no 

— 0. 894 

— 0. 008 

22. hi 

7-46 13.977 

—6 20 [8. 134] 



53 Camelopardalis . 

W. 

7 

14 11 58.286 

— 0. 826 

+0. 482 

— 4. 880 

+ o- 4>4 1 

0. 000 

53 - 476 

7 5 > 45-294 

—6 20 [8.182] 



6 Cancri. 


7 

14 16 30.797 

— 0. 605 

+0. 353 

— 0. 636 

+ 0. 230 

+0. 007 

30.146 

7 56 21.956 

8. 190 

— 0.015 


3 Ursae Majoris H . 


7 

14 2128.793 

— 0. 968 

+0.565 

— 7.620 

+ 0. 562 

+0. 014 

21.346 

8 1 12.918 

[8.428] 



Cancri. 


7 

14 25 40.131 

— 0. 568 

+0.302 

+ 0.080 

+ 0213 

+0. 020 

40.178 

8 5 32.092 

8.086 

— 0. >>9 


0 Cancri. 


7 

14 3019.834 

—0. 540 

+0. 252 

—j— 0. 614 

+ 0. 206 

+0. 026 

20. 392 

8 10 12.143 

8.249 

+ 0.044 


30 Monocerotis . . 


7 

14 39 57 - 7°3 

—0.499 

+0.249 

+ >• 399 

+ 0. 203 

+0. 040 

59 - 095 

8 19 5 °- 773 

8. 322 

1+ 0.117 


if Cancri. 

W. 

7 

14 46 6. 950 

—0.578 

+0.304 

— 0.102 

+ 0217 

+0. 048 

6.839 

8 25 58. 682 

—6 20 8.157 

1— 0. 048 


Assuming of = + 3. 455 + & a/ c i rc l e E. 

a" = + 3. 804 + da" “ W. 

c = — 0.517 + 6c “ E. 
AT = — 6 b 20® 8 B .2i3 + 6 t 


NORMAL EQUATIONS. 

'0 = + 0.515 + 2.5771k' — 3 . 734 *— 1-598* 

— o. 235 ■ + I. 945 6a" + 2.066 6c — o. 639 * 

— 4.342 — 3. 734 6a' 2.066 <Ja" + 19.031 6c + o.iudt 

+ o. 137 — I. 598 6a f — o. 639 6a" + o. 112 6c + 10. 990 6t 


s. 

whence 6a f = + o. 230 
6a" = — o. 189 
6c — + o. 294 
6t = + o. 007 


a* = + 3*.685 (circle east); a" = + 3 b .6j 5 (circle west); c = o B .223 (—with circle E.). 
Chronometer No. 1470, at I 4 h I 2 m chron. time, 6 h 20® 8 B .205 ± o B .oi4, fast; losing o B .o85 per hour. 



Piazzi vii, 67 . . 

W. 

7 

>3 

38 

50 . 479 

- O. 966 

+0.283 

+ 

0.505 

+ 

I.OI3 

— O. 037 

5>-277 

7 

18 

44.963 

—6 

20 

[6.314] 


P 

Geminorum . . 


7 

>3 

4 > 

43 - 296 

-O. 621 

+0.163 

+ 

0.063 

+ 

0. 433 

—O. 033 

43 - 3 °> 

7 

21 

37 - 034 



6.267 

+ o -°35 

o 9 

Geminorum . . 


7 

>3 

47 

l6. 214 

-O. 622 

+0.154 

+ 

0.064 

+ 

0 - 435 

—O. 026 

16. 215 

7 

27 

IO. 047 



6. 168 

— 0.064 

a 

Canis Minoris . 


7 

>3 

53 

18.771 

—0.527 

+0.123 

— 

0.057 

+ 

O. 370 

—O. Ol8 

18. 662 

7 

33 

12. 326 


• 

6- 336 

+ 0. 104 

ft 

Geminorum . . 


7 

>3 

57 

31. 266 

—0.591 

+0.138 

+ 

0.025 

+ 

0.405 

—O. 012 

3 *. > 9 > 

7 

37 

24. 937 



6. 254 

+ 0.022 

rr 

Geminorum . . 


7 

>4 

0 

5- 827 , 

—jO. 629 

+0.147 

+ 

0.073 

+ 

O. 442 

— O. OO9 

5.851 

7 

39 

59-774 



6.077 

— 0. 155 


Groom. 1374 . . 

W. 

7 

14 

6 

19. 021 

—1. >39 

+0. 266 

+ 

0.727 

+ 

>•358 

— O. OOI 

20. 232 

7 

46 

>3-904 

—6 

20 

[6.328]; . . 

53 

Camelopardalis . 

E. 

7 

14 

11 

5 1 - 5 °° 

+0.826 

+0.144 

— 

0. 122 

— 

0.832 

l+o. 006 

51.522 

7 

5 > 

45 * 264 

—6 

20 

[6. 258] 



Cancri . 


5 

* 

>3 

59.068 

+0.596 

+0.115 

— 

0. 011 

- 

o -453 

+0. OO9 

59 - 324 

7 

53 

53 - >>9 



6. 205 

— 0.027 

6 

Cancri . 


1 

14 

16 

27.964 

+0.605 

+0.124 

— 

O.Ol6 

— 

0.463 

+ 0 . OI2 

28.226 

7 

56 

21-937 



6. 289 

+ 0.057 

3 

Ursae Majoris H . 


7 

>4 

21 

i 9 - >93 

+0.968 

+o* 255 

— 

O. I90 

— 

I. 129 

+ 0. OI9 

19. 116 

8 

> 

12. 867 



[6. 249] 


C l 

Cancri . 


7 

>4 

25 

37 - 937 

+0.568 

+0.159 1 

+ 

O. 002 

— 

0.429 

+0. 024 

38.261 

8 

5 

32.073 



6. 188 

— 0.044 

fi 

Cancri . 


7 

14 

30 

l8. O46 

+0.540 

+0.164 1 

+ 

O. OI5 

— 

O.4I4 

+0.030 

18.381 

8 

10 

12. 125 



6.256 !+ 0.024 

3 ° 

Monocerotis . . 

E. 

7 

>4 

39 

56.693 

+0.499 

+0.175 j 

+ 

0 035 

j — 

0.409 

+0.043 

57 - 036 

8 

>9 

50.756 

—6 

20 

6. 280 

+ 0.048 


NORMAL EQUATIONS. 


Assuming a' = — o. 289 + 6a' circle W. 

a" = + o. 129 + 6a" “ E. 

c = — O. 333 + <hr “ E. 

AT = — 6 h 20® 6 b .239 + 6t. 


' <> = + 0.084 + 2. 577 fo' + 3.734 6c— 1.598*' 

— o. 035 + 1. 940 6a" — 2.044 6c — o. 621 6t 

+ o. 750 + 3. 734 6a' — 2. 044 6a" + 18. 291 6c — o. 801 6t 

— o. 009 — 1. 598 6a' — o. 621 6a" — o. 801 6c + 10. 347 6t 


whence 6a' = + o. 048 
6a" = — o. 039 
* = — o. 055 
6t = + o. 002 


a' = — &.241 (circle west); a" = + ©■.090 (circle east); c = 0^.388 (— with circle E.). 
Chronometer No. 1470, at I4 h 7® chron. time, 6 h 20® 6 B .232 ± o b .oi6 fast; losing o."o 78 per hour. 
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Transits of stars observed at Fort Concepcion , Vera Crm , by Lieut. Commander C. H. Davis , with H. O. transit No . to determine the correction of sidereal 

chronometer Negus 1470, 


Date. 

Name of star. 

Circle. 

No. of threads. 

Transit over 
mean of threads. 

Flexure. 

Level. 

Azimuth. 

Aberra¬ 
tion and 
colli- 
mation. 

Rate. 

Seconds 
of corr. 
transit. 

R. A. 

Chronometer 

correction. 

V. 

* 1883. 




h. m. s. 

s. 

s. 

s. 

s. 

s. 

s. 

h. m. s. 

h. m. s. 

s. 

April 2 

<5 Geminorum . . 

E. 

7 

13 33 14. 141 

+0.582 

4-0.068 

— 0.004 

— 0.409 

—0. 061 

- 14 - 3 I 7 

7 13 9- 881. 

—6 20 4.436 

—0.014 


Piazzi vii, 67 . . 


6 

13 38 49.568 

4-0.966 

+0.113 

— 0. 147 

— 1.043 

—0.054 

49 - 403 

7 18 44.910 

[ 4 - 493 ] 



a 3 Geminorum . . 


7 

*3 47 > 4 - 2, 9 

+0.622 

+0.073 

— 0.018 

— 0. 448 

—0. 044 

14.404 

7 27 10.026 

4 - 378 

— 0.072 


a Canis Minoris . 


7 

*3 53 *6. 581 

+0.527 

+o. 080 

4- 0.017 

— 0.381 

—0. 036 

16.788 

7 33 12-309 

4-479 

+ 0.029 


k Geminorum . . 

E. 

7 

13 57 29.166 

+0.591 

+0.103 

— 0.007 

— 0.417 

—0. 031 

29.405 

7 27 24.917 

—6 20 4.488 -|- 0.038 


0 Ursae Majoris . . 

W. 

7 

14 40 38.929 

— 0.832 

+0.388 

4- 0.267 

4- 0.701 

-(-0.024 

39 - 477 

8 20 35.030 

—6 20 [4.447] 



*y Hydrae .... 


7 

14 52 44.963 

—0.522 

+0. 263 

— 0.052 

+ 0.340 

4-0.036 

45.028 

8 32 40. 589 

4 - 439 

— 0. on 


y Cancri. 


7 

14 56 37 - 327 

— 0. 581 

+0.300 

4- 0.010 

+ 0.365 

4-0.041 

37 - 462 

8 36 33.021 

4-441 

— 0.009 


<5 Cancri...... 

• 

7 

N 

00 

i/I 

00 

00 

1/1 

—0. 570 

-f-o. 298 

— 0.002 

+ 0.358 

+0.043 

8.714 

8 38 4. 226 

4.488 

-f 0.038 


1 1 Cancri. 

• 

7 

14 59 43 - 470 

—0.609 

4-0. 320 

+ 0.038 

+ 0.388 

4-0.045 

43 -652 

8 39 39.191 

4.461 

-f 0. on 


*y® Cancri (med.) . 

W. 

7 

Co 

V| 

M 

00 

N 

OJ 

— 0.617 

4-0.288 

+ 0.046 

+ 0.396 

+o- °55 

12. 99I 

8 47 8.553 

—6 20 4.438 

— 0.012 


Assuming a' — -f-o. 065 -f 6 a' circle E. 

a" = —o. 164 -f 6 a" “ W. 

** = —o. 384 -f “ E. 

AT = —6 h 20 ra 4*.45 1 -f- <J/ 


NORMAL EQUATIONS. 

0= -f-o.039 -f- 1. 183— 1.837 6c — 0.914*5/ 

— 0.009 -f 0.894 6a" 1.365 th- — 0.734*5/ 

— 0.336—1. 837 tJ**' -f 1. 365 6a" + 15. 423 6c — o. 077 < 5 / 
o. 000 — o. 914 6a / — o. 734 6a" — o. 077 6c 4- 10. 601 < 5 / 


s. 

whence <5*2' = 4- °- 005 
6a" = — o. 029 
6c =4-0.025 
< 5 / = — o. 001 


a' = 4- &.070 (circle east); a" — — OM93 (circle west); c = o*.359 (—with circle E.). 
Chronometer No. 1470, at 14** 23 ra chron. time, 6 h 20*“ 4*450 zfc o*.oo8, fast; losing 0*.074 per hour. 


0 Ursae Majoris . . 

W. 

7 

14 40 32.514 

-O. 832 

-O. 266 

— 0.257 

-f- O. 86l 

—0.039 

3*. 981 

8 20 34.883 

—6 i 9 [ 57 - 098 ] 


rj Cancri. 


7 

14 45 55 - 9*6 

-0. 578 

—O. 179 

— 0.006 

+ 0.445 

—O. 032 

55. 566 

8 25 58. 573 

56.993 

— 0.046 

a Hydrae .... 


7 

14 52 37.887 

—O. 522 

-o-153 

-f- 0.050 

+ 0.417 

-O. 024 

37 - 655 

8 32 40. 521 

57 - *34 

+ 0.095 

y Cancri. 


7 

14 56 30. 291 

—O. 58l 

—0.193 

— 0.009 

-f- O. 448 

-O. Ol8 

* 9 - 938 

8 36 32 .945 

56.993 

— 0.046 

<5 Cancri. 

W. 

7 

•4 58 1-537 

—0.570 

—0.199 

-f- 0.002 

+ °*439 

-O. 017 

I. 192 

8 38 4.162 

—6 19 57.030 

— 0.009 

*7* Cancri (med.). . 

E. 

7 

15 7 5.801 

+0.617 

—0. 270 

— 0.161 

— 0.53* 

-O. 005 

5 - 45 ° 

8 47 8.477 

—6 19 56.973 

— 0.066 

p Ursae Majoris . . ; 


7 

15 12 1.150 

+o. 95 « 

-0. 375 

—1.362 

— 1. 222 

-f-O. 002 

59 - >36 

8 52 2. 194 

[56. 942 ] 


< 7 * Ursae Majoris . . 


7 

15 20 7.407 

+0. 94 * 

—0-305 

- i- 3*5 

— 1.197 

-fO. 012 

5-533 

908. 396 

[ 57 - 137 ] 

. • 

k Cancri. 


7 

15 21 23. 776 

+0. 545 

—0.173 

+ 0.097 

— 0.465 

+0.013 

23- 793 

9 1 26.715 

57- 078 

+ o- 039 

6 Hydrae . . . . 


7 

15 28 15-639 

+0.518 

—o- ! 3 2 

-f- O. 192 

— 0.456 

-f-O. 022 

* 5 - 783 

9 8 18.735 

57.048 

-j- 0.009 

83 Cancri. 


7 

15 32 26. 280 

+0. 568 

-0.125 

-f .0.012 

— O.48O 

-f-o. 028 

26. 283 

9 12 29. 226 

57-057 

-f- 0.018 

a Lyncis. 

E. 

7 ' 

*5 33 55-096 

+0. 634 

—0.119 

— O. 223 

-- 0.556 

-f O. 029 

54.861 | 

9 *3 57 815 

—6 19 57.046 

-f- 0.007 


s. 

Assuming a' = 4- o. 165 -|- 6a f circle W. 

a" = 4-0. 655 4- <5*2 // “ E. 

c — — o. 423 -f- 6c “ E. 

AT = — 6 h 19m 57 b .04I 4- * 5 / 


NORMAL EQUATIONS. 

o = — o. 005 4- o. 798 *5*2' 4“ °- 891 6c — o. 327 6t 

— 0.057 4 - 2. 244 6a" — o. 865 6c— 1. 117 < 5 / 

4 - o. 206 4- o. 891 *5*2' — o. 865 6a" 4- 15. 551 < 5 *- 4- *• 79 2 & 

-|- o. 057 — o. 327 6a' — 1. 117 6a" 4- 1. 792 6c 4- 9. 878 6t 


s. 

whence 6a' = 4" o. 021 
6a" = 4-0.020 
6c = — 0.013 
6t = o. 000 


a' — 4- o*.i 86 (circle west); a" = -f- °"-675 (circle east); c = o. B 436 (— with circle E.). 
Chronometer No. 1470, at I5 h 11™ chron. time, 6 h I9 m 57 B .Q39 ± o“.on fast, losing ©■.077 per hour. 


Digitized by C^OOQLe 
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TELEGRAPHIC DETERMINATION OF LONGITUDES 


Transits of stars observed at Fort Concepcion , Vera Cruz , by Lieut. Commander C. H. Davis , with H. O. transit No. 2 y to determine the correction of sidereal 

chronometer Negus 1470. 


Date. 


1883. 
April 9 


Name of star. 

ji 

of threads 

Transit over 
mean of threads. 

Flexure. 

Level. 

Azimuth. 

Aberra¬ 
tion and 
colli- 

Rate. 

Seconds 
of corr. 
transit. 

j. . Chronometer 

* correction. 

V. 


0 

u 

‘0 

6 

£ 





mation. 


! 





h. m. s. 

s. 

s. 

s. 


s. 

i. 

j 

h. m. s. 1 A. m. s. 

s. 

<p Geminorum. . . 

w. 

7 

14 6 13:960 

—0. 600 

4 - 0 * °34 

— 0.684 j+ 0.993 

—0. 040 

«3-663 

7 46 22.020 :—6 19 51.643 

+ 0.047 

53 Camelopardalis . 

’ 

7 

14 11 41-743 

—0. 826 

4-o. 032 

— 6. 001 

+ 1.803 

—O. 033 

36.718 

75144-9341 [51784] 


w 1 Cancri. 

. 

7 

14 13 44. 763 

-0.596 

+0.015 

— 0.560 14- 0. 981 

—O. 030 

44-573 

75352.960 51.613 

+ 0.017 

6 Cancri. 

• 

7 

14 16 13.709 

—0. 605 

+0. on 

— 0. 782 1. 002 

—0.027 

13-308 

75621.7851 51523 

— 0.073 

3 Ursa? Majoris II. 

1 ' 

7 

14 2111.807 

-0. 968 

0.000 

— 9 - 370 

+ *-446 

—0. 021 

3-894 

8 1 12.450 [51-444] 

• . 

£ l Cancri. 

1 . ! 

7 

14 25 23.023 

l-o. 568 

0.000 

4- 0.098 

4- 0.929 

—O. 016 

23.466 

8 5 31-930 ' 51-536 

— 0.060 

(j Cancri. 

w. 

7 

14 30 2.561 

-0.540 

j 0.000 

+ °- 756 

4- 0.896 

—0. 010 

3- 663 

8 10 11.990 1—6 19 51.673 

+ 0.077 

0 Ursae Majoris . . 

|E. 

7 

14 40 34.329 

j+°- 832 

—0. 219 

— 6.603 

— 1.912 

-fo. 003 

26.430 

8 20 34.770 —6 J9[5i.66o] 

1 . . 

a Hydra? .... 


7 

i 4 52 31.321 

-fo. 522 

1 — 0 - ! 47 

+ ‘-275 

— 0.926 

4-0.016 

32.061 

8 32 40.470 1 51-591 

— 0.005 

y Cancri. 


7 

14 56 25.306 

l+o. 581 

—°-167 

— O. 238 

— 0.996 

4- 0.023 

24 . 509 

8 36 32. 890 1 51. 619 

+ 0.023 

6 Cancri. 


7 

14 57 56.193 

i-t 0.570 

-0.165 

+ 0053 

— 0.975 

4-0.025 

55 - 7 oi 

8 38 4.113 5«-588 

— 0.008 

l Cancri. 

j • 

! 7 

1 14 59 32. 139 

4 0. 609 

—0.177 

— 0 . 95 * 

— 1.058 

+0.027 

30 - 589 

8 39 39.064 1 51-525 

— 0.071 

e Hydra? .... 

• 

1 7 

15 0 27. 897 

j-f 0.531 

1 — 0 - *55 

4 - io 3 2 

— 0.930 

+0.028 

28.403 

84036. 750 I 5 1 - *>53 !+ 0.057 

p Ursae Majoris. . 

l E ' 

7 

15 12 4.836 

!+o. 951 

L 

j—O. 278 

- 9.642 

— 2.475 

+0.043 j 

53 - 435 

8 52 2.031 —6 I9[51.404] 



Assuming a' = f 4.790 4 - 6a' circle W. 

a”— + 4-7 2 5 + toi" “ E. 
c = —0.931 +<k “ E. 

PfT — — 6 b 19™ 5 i".586 -i 6t. 


NORMAL EQUATIONS. 


0^= + 0.535 + >-834 6a' + 2.734 6c — I.275 ' 

— 0.056 + 1.882 6a" — 2.192 6c — 0.773 to 

+ 0.563 -j- 2.734 la' — 2.192 6a' f + 18.280 6c — 0.136 6t 

— 0.196 — 1.275 &<*' — 0.773 A a// — 0.136 6c -f 11.243 to 


whence 6a' = — 0.345 
6a" = — 0.053 
6c = + 0.027 
it = — 0.018 


a' = -j-4 s .445 (circle west); a" = + 4‘-778 (circle east); C—&.904 (—with circle E.). 
Chronometer No. 1470, at I4 h 38 m chron. time, 6 U I9 ,u 5 i*. 596 db o*.on fast; losin9 0 b .075 P er hour. 


April 1 1 


Draconis.... 

W. 

i 

7 | 

17 

44 14. 664 

—0.997 

O. OOO 

+ 2.641 

+ 2.026 

—0.0431 

18. 291 


24 30. 402 

—6 

1 

«9[47- 889] . . 

' V 

Leonis .... 


7, 

17 50 48. hi 

—0. 509 

—O. 017 

— 0.387 

+ 0.694 

- -0.035 1 

47 - 857 

u 

31 0.130 


47- 727 j— 0.065 

3 

Draconis.... 


7 

'7 55 44-507 

—0.936 

—O. 054 

+ 2.263 

+ 1-805 

—0.028 1 

47 - 557 


35 59 871 


[47-686]' . . 

i 0 

Leonis .... 

- 

7 1 

18 

2 55-791 

—0. 558 

+o. 017 

— 0.084 

+ 0.719 

—0.020 

55- 865 

11 

43 8.062 


47-803 f O.OII 


n 

Virginis .... 

W. 

7 | 

18 

4 26. 674 

— 0.517 

+0.030 

- o -337 

+ 0.695 

—0.018 j 

26. 527 

n 

44 38.677 

—6 

l 9 47- 850 !+ 0. 058 


TT 

Virginis .... 

E. 1 

7 1 

18 

14 43 - 639 

| “T °- 532 

—0.186 

— 0. 206 

— 0.740 

—0.006 

43-033 

n 

54 55-252 

—6 

19 47. 781 — 0. on 

i 

0 

Virginis .... 


7 1 

18 

19 5.871 

4 0.539 

I—0.168 

— 0. 171 

— 0.744 

0.000 ! 

5 - 327 

11 

59 17-574 

1 

47 - 753 i— °- 039 


4 

Draconis H . . j 


7 

18 

26 33. 786 

1 '-365 

1—0- 319 

+ 4-159 

-3.609 

+0.008 

35 - 390 

12 

6 47- 728 


[47-662] . . 


V 

Virginis . . . . j 


7 

18 

33 46.404 

fo. 510 

—0. no 

- 0. 324 

— 0.734 !+0.016 1 

45 . 762 

12 

13 57-940 


47.822 |+ 0.030 


20 

Coma. 


i 

7 

18 

43 41-293 j 

-f 0. 580 

1 

—0. no | 

+ 0.043 

- 0.789 

+0.028 | 

41.045 

12 

23 53 - 239 


47. 806 )+ 0.014 

24 Coma* (seq.) . . 

E. 

7 1 

18 

49 6.370 

+0.571 

i— 0.099 j 

- 0.003 

— 0.777 

4 0.034 , 

6.096 

12 

29 l8. 300 

—6 

19 47 . 796 ,+ 0.004 


NORMAL EQUATIONS. 


s. 

Assuming a' — — 1. 216 + 6a' circle W. 

a" = — o. 933 + 6a" “ E. 

c = — o. 647 + 6c “ E. 

/\T = — 6 h 19™ 47 b .8io + d/ 


: f o. 028 -f 2. 244 6a' -f 1. 993 6c — o. 282 6t ] whence 

40.013 1.607 to *"— o. 988 ck + o. 333 d/ 

4- o. 757 4- 1. 993 6a' — o. 988 6a" + 13. 863 6c 4- I. 227 6t 

— o. 042 — o. 282 6a' -4 o. 333 6a" 4- 1. 227 6c 4- 8. 548 6 t J 


6a' = 4 - 0 * °49 
6a" = — O. 053 
6c = — o. 067 
6t =4-0.018 


a' — — I s . 167 (circle west); a" = — o*.986 (circle east); c = o“.7i4 (— with circle E.). 
Chronometer No. 1470, at i8 h 20 m chron. time, 6 b 19™ 4.7*.792 + o*.oo9, fast; losing &.071 per hour. 


Digitized by C^OOQLe 
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Transits of stars observed at the Cerro Alegre , Valparaiso , by Lieut. Commander C. H. Davis , with transit No. iJoj f to determine the correction of sidereal chronometer 

Negus 1254. 


Date. 

Name of star. 

Circle. 

No. of threads. 

Transit over 
mean of threads. 

Flexure 
and in¬ 
equality 
of pivots. 

Level. 

Azimuth. 

. 

Aberra¬ 
tion and 
colli- 
mation. 

Rate. 

Seconds 
of corr. 
transit. 

R. A. 

Chronometer 

correction. 

V. 

1883. 





h. 

m. 

s. 

X. 

s. 

s. 

j. 

*• 

s. 

h. m. s. 

h. m. s. 

s. 

Nov. 5 

a 

Piscis Australis . 

E. 

7 

22 

2 

38.429 

+0:364 

4-0. 212 

— 0.084 

— 0.073 

0.000 

38. 848 

22 51 14*73° 

4-0 48 35.882 

+ °° 5 « 


n 

Octantis S. P . . 

• 

7 

22 

II 

4°- 893 

—1. 360 

—0.648 

—12.508 + 0.599 

0.000 

26. 976 

11 0 3.711 

[36.735] 

. • 


* 

Aquarii .... 


7 

22 

x 9 

43. 866 

+0.284 

+0.119 

— 0. 660 

— 0.063 

0.000 

43 - 546 

23 8 19.540 

35-994 

— 0.061 


y 

Piscium .... 


7 

22 

22 

34.486 

+0. 256 

+0.103 

— 0. 862 

— 0.063 

0.000 

33* 920 

23 II 9.815 

35-895 

4 - °* 038 


T 

Pegasi. 


7 

22 

26 

19.917 

!+o. 191 

+0.074 

— t -333 

— 0.068 

, 0.000 

18. 781 

23 14 54-770 

j 35- 988 

— 0.055 


* 

Sculptoris . . . 


7 

22 

54 

17*443 

+0-358 

+0.139 

— O. 125 

— 0.072 

| 0.000 

i 17 * 743 

23 42 53. 660 

35 - 9>7 

4- 0.016 


P 

Chamaeleon. S. P. 

E. 

7 

23 

23 

3 -871 

j— 0.592 

1 — 0-459 

— 6.977 

+ 0.320 

| 0.000 

| 56.163 

12 11 31.674 

+0 48 [ 35 - 5 ”] 

• • 


P 

Hydri. 

W. 

7 

23 30 

58 - 379 

— I. 066 

l +>- 5«3 

+ 5-073 

+ 0.129 

0.000 

| 4.028 

0 19 40.300 

l+o 48[36. 272] 

i * * 



Piazzi 0, 130 . . 

1 

7 

23*42 

48. 194 

l-o. 346 

,+0.518 

— O. 227 

4 0.030 

1 0.000 

J 48.169 

0 31 23.985 

i 35-8i6 

1+ 0.117 


P 

Ceti. 

I 

7 j 

23 49 

II. 191 

|— O. 322 

1+0.492 

— 0.405 

4 0.028 

! O. OOO 

1 

I 10.984 

0 37 46.943 

, 35 - 959 

1— 0.026 


c 

Andromeda? . . 


1 7 

23 52 

38. 070 

1-0. 189 

+0. 292 

— 1.405 ]4 0.029 

| O. OOO 

i 36.797 

0 41 12. 844 

j 36.047 

|— 0.114 

1 

6 

Piscium .... 

i . 

7 

23 54 

5*923 

1— 0.243 

! +0.378 

— 0.997 1+ 0.027 

j 0. OOO 

| 5.088 

0 42 40. 997 

j 35-909 

j-f 0.024 

1 

1 6 

Muscce S. P . . 


7 

0 

5 

45 . 464 

4-0. 232 

—0. 372 

- 4 - 575 

— 0.083 

1 0.000 

j 40. 666 

12 54 16. 553 

[ 35 - 887 ] 

^ • * 

1 

1 e 

Piscium . . . . | 

_ __ 1 

W. 1 

1 . ! 

L 7 _i 

0 

8 

21. 486 

—0.242 

l+o. 391 

— 1.005 

-f 0.027 

I 0. OOO 

1 

! 20.657 

| 0 56 56. 579 

i 

l+o 48 35.922 

j-f 0. on 


s. 

Assuming a' = — 1. 298 -f 6 a' circle E. 

a" = — 1. 671 —j- 6 a" “ W. 

c = -f o. 046 -f 6c “ E. 

AT = + o h 48® 35*.926 + 6 t. 


NORMAL EQUATIONS. 

' o = -f o. 681 f 4. 649 6a' — 1.440 6c -f- 2. 621 6t 

— o. 560 +4- 433 6a" + o. 375 6c 4- 2.914*1/ 

4 I. 428 — I. 440 6a' 4- o. 375 6a" -f 19. 115 rfc — o. 285 61 

t — 0.005 4“ 2.621 6a' 4- 2.914 6a"— o. 285 6c 4- 10. 375 6t 


whence 6a' = — o. 178 
6a" = 4-0. 130 
6c = —0.091 
6t =4-0.006 


a' — — P.476 (circle east); a" = — i*- 54 i (circle west); c — o*.045 (— with circle E.). ‘ 
Chronometer No. 1254, at 23** 9 m .2 chron. time, o h 48® 35"-933 =h 0^.014 slow; losing o*.oo2 per hour. 


7 

Pegasi. 

E. 

7 

23 

18 

-<*■ 

00 

3 * 

4-0. 220 

1 

4-o. 056 

i_ 

1.031 

1 

0.076 

1 • 

+0.009 

41.025 j 

O 

7 

16. 894 

+0 

48 35.869 


0.132 

p 

Chamaeleon. S. P. 


7 

23 

23 

2. 836 

-°* 593 

-0.152 

— 

6. 386 

,+ 

0.193 

-j-O. 008 

55.906: 

12 

11 

3 >- 763 


[35-857] 


. . 

1 

Ceti. 


7 

23 

24 

56. 426 

4 -o. 293 

+0.075 

1_ 

0.547 

1 

0.075 

j+0.008 

56.180 ‘ 

O 

>3 

3>- 813 


35 - 633 

+ 

0.104 

p 

Hydri. 


7 

23 

3 ° 

59 - 036 

4-1.066 

1+0. 274 

! + 

4- 447 

L 

1 

0.353 

1+0.005 

4.4751 

O 

*9 

40 . 239 


[ 35 - 764] 


. • 

12 

Ceti. 


7 

23 

35 

32.800 

4 0. 278 

l+o. 071 


0. 646 

! — 

0.074 

;+0.005 

32 . 434 

O 

24 

8.091 


35 - 657 

4 - 

0.080 

*3 

Ceti. 


7 

23 

40 

42. 162 

+0.277 

+0.071 

j— 

0. 652 


0.074 

4-o. 003 

41-7871 

O 

29 

17.539 


35 * 752 

— 

0.015 


Piazzi 0, 130 . . 

E. 

7 

23 

42 

48.034 

+0.345 

4^0.089 

1 

0. 199 

— 

0.082 

,+0.003 

48. 190 | 

O 

3 * 

23- 979 

4-0 

48 35 - 789 


0.052 

s 

Piscium .... 

W. 

! 7 

23 

54 

5 * 95 ° 

-0. 243 

-fo. 188 


0.659 

! + 

0.038 

j 0.000 

5 - 274 | 

O 

42 

40.994 

+0 

48 35. 720 j 

j+ 

0.017 

1 £ 

Piscium .... 


7 

0 

8 

21.619 

—0. 242 

-0.188 


0. 664 

'+ 

0.038 

1—0.003 

! 20.936 

O 

56 

56.577 


35-641 

+ 

0.096 

! 7 

Ceti. 


7 

0 

H 

10.911 

—0. 297 

-b°* 230 

— 

0. 392 

;+ 

0.039 

—0.005 

IO.486 j 

I 

2 

46.312 


35- 826 

— 

0.089 

1 K 

Tucanae .... 


i 7 

0 

23 

• 3 - 679 

-0. 723 

4 0. 560 

1+ 

1.728 


0.108 

—0.007 

> 5-345 

I 

11 

5 >- 999 


[ 35 - 654 ] 


. • 

1 01 

Ceti. 


7 

0 

29 

39 - 353 

0. 291 

4-0. 225 


0.424 

;+ 

0.038 

—0.009 j 

38.892! 

I 

18 

14.626 


35 - 734 

+ 

0.003 

i 

V 

Piscium .... 

1 . 

7 

0 

36 

43 - 036 

—0. 219 

4-0.170 

- 

0. 781 

+ 

0.039 

—0.010 

42.235 i 

I 

25 

I7.98l 


35 - 746 

— 

0.009 

j a 

Eridani .... 

| W. 

7 

0 

44 

48- 314 

-°* 537 

40.416 

4 - 

0. 802 

i-f- 

0.071 

—0.013 

49 -053 1 

I 

33 

24 - 798 

+0 

4 «[ 35 - 745 ] 


• • 


NORMAL EQUATIONS. 


Assuming a' ~ — 1. 244 4 - 6a' circle E. 

a" = — 1. 092 4- 6a" “ W. 

c — 4- o. 021 4- 6c “ E. 

= 4 - ob 48® 35*.738 4 - 6t. 


o = 4- °* 355 4- 3- 825 6a' — o. 817 4~ 2. 346 (J/ 

— 0.289 4~ 2*640 da"— 1.234^4- 2.164*1/ 

4- 1. 349 — o. 817 6a' — 1. 234 6a" 4- 17. 586 6c — 1. 303 6t 

— o. 008 4- 2. 346 6a' -f 2. 164 6a" — 1. 303 6c 4- 10. 799 6t 


whence 6a' = — o. 107 
6a" = 4-0.073 
6c = — o. 077 
6t = o. 000 


a' = — i B .351 (circle east); a" — —i B .oi9 (circle west); c = o*.o56 (— with circle E.). 
Chronometer No. 1254, at 23 h 54®.6 chron. time, oP 48® 35 B *737 d= o B .oi7 slow; gaining o B .oi3 per hour. 


Digitized by v^ooQle 
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TELEGRAPHIC DETERMINATION OF LONGITUDES 


Transits of stars observed at the Cerro Alegre , Valparaiso, by Lieut. Commander C. H. Davis , with trdnsit No. ijoj , to determine the correction of sidereal chronometet 

Negus 1254. 


Date. 

Name of star. 

Circle. 

No. of threads. 

Transit over 
mean of threads. 

Flexure 
and in¬ 
equality 
of pivots. 

Level. 

Azimuth. 

Aberra¬ 
tion and 
colli- 
mation. 

Rate. 

Seconds 
6f corr. 
transit. 

R. A. 

Chronometer 

correction. 

V. 

1883. 




h. m. s. 

s. 

s. 

s. 


j. 

s. 

h. m. s. 

h. m. s. 

s. 

Nov. 7 

y Pegasi. 

E. 

7 

2318 42.587 

4-0. 220 

+0.009 

— 1. 081 

— 0. 169 

+0.015 

41.581 

0 7 16.886 

+0 48 35.305 

+ 0.051 


/? Chamaeleon. S. P. 


7 

23 23 2. 700 

— o- 593 

0. 000 

— 6.698 

+ 0.651 

4-o. 013 

56.073 

12 11 31.854 

[35.781] 



0 Hydri. 

‘ 

7 

23 30 59.900 

4-1.066 

4-0. 064 

4~ 4- 666 

- 0.783 

4-0.011 

4. 924 

0 19 4 °- *75 

[ 35 -251] 



12 Ceti . 


7 

23 35 33 - "9 

4-0. 278 

4-0.026 

— 0. 677 

— 0. 164 

4-0.010 

32 . 592 

O 24 8.086 

35-494 

— 0.138 


13 Ceti . 


7 

23 40 42. 781 

4-0. 277 

+°-°35 

— 0. 684 

— 0. 164 

4-0.008 

42. 256 

O 29 17.533 

35-277 

+ 0.079 


Ceti. 


7 

23 49 11. 601 

4-0. 322 

+0.057 

— o- 373 

— 0. 173 

4-0.006 

11.440 

0 37 46. 929 

35 - 489 

— 0.133 


£ Andromedae . . 

E. 

7 

1 23 52 38.881 

4-0. 189 

+ 0-037 

— 1. 292 

— 0. 179 

+0.005 

37641 

0 41 12. 834 

+0 48 35. 193 

+ 0.163 


f Piscium .... 

W. 

7 

0 23 15. 264 

—o- 2 55 

+0.247 

— 0.654 

-f 0. 128 

—0.004 

14. 726 

1 11 50.114 

+0 48 35.388 

— 0.032 


tj Piscium .... 


7 

0 36 43 - 3 ” 

—0. 219 

+0. 236 

— 0.850 

4- 0.132 

—0.007 

42. 603 

1 25 17.981 

35 - 378 

— 0. 022 


7r Piscium .... 


7 

0 42 23. 673 

—0. 229 

+o- 255 

— 0.795 

4- 0.131 

—0.009 

23.026 

* 30 58. 329 

35 - 303 

+ O. O53 


a Eridani .... 


7 

0 44 48. 474 

-0. 537 

+0.605 

+ 0.874 

4- 0.240 

—0.010 

49. 646 

1 33 24. 786 

[ 35 -140] 

• • 


r Ceti. 


7 

0 50 6. 650 

—o- 3 i 5 

+0. 361 

— 0.329 

+ OI 34 

—0. on 

6.490 

1 38 41. 886 

35 - 396 

— O.O4O 


C Ceti. 


7 

0 57 10. 174 

—0. 297 

+ 0-345 

— 0.426 

4 - o. *30 

—0.013 

9-913 

1 45 45. 252 

35 - 339 

+ 0.017 


6 Hydri. 

W. 

7 

1 

1 31 6. 150 

—0. 716 

+0.832 

4 ~ 1 • 844 

4- 0.360 

—0.023 

8. 447 

2 19 43 * 75 1 

+0 48[35.304] 

• • 


Assuming a f = — 1.212-f 6a / circle E. 

a" — — 1. 142 -f 6a" “ W. 

c -= + o. 027 -f 6c “ E. 

AT = -j- o* 1 48® 35*. 296 4- 6t 


NORMAL EQUATIONS. 

0 = 4-0. 795 -j- 4. 530 6a / — o. 138 6c -|- 2. 969 6t 

— o. 356 -f 2. 561 6a" — 1. 142 6c + 2.047 6t 

4 - 3. 127 — 0. 138 da' — I. 142 6a" + 17.715 6c — 1.32415/ 

— o. 091 -f 2. 969 6a / -f 2.047 6a" 1. 324 6c -f 10. 825 6t 


s. 

whence 6a / = — o. 205 
6a" = -f o. 032 
6c = — 0.173 
6t = + o. 037 


a' — — I , .4I7 (circle east); a" = — i b .i 10 (circle west); c = OM46 ( — with circle E.). 
Chronometer No. 1254, at o h io™^ chron. time, o h 48® 35 B .356 ± 0*.020, slow; gaining o*.oi6 per hour. 


Nov. 8 

0 Piscium .... 

E. 

7 

23 4 47 - 543 

-j-o. 245 

4-0. 104 

— 0. 747 

+ 0.071. 

4 - 0 . OOI 

47-217 

23 53 22. 231 

0 

00 

0 

+ 

4- 0.030 

. j 30 Piscium .... 


7 

23 7 26.360 

4-0. 284 

+0.124 

— 0.524 

+ 0.071 

-}-O.OOI 

26. 316 

23 56 1403 

35 -087 

— 0.043 

2 Ceti. 


7 

23 9 13.186 

4-0. 320 

+0.142 

— 0. 320 

+ 0.075 

0.000 

13-403 

23 57 48.508 

35- *05 

— 0.061 

I 33 Piscium .... 


7 

23 to 49. 797 

+0.283 

4-0. 128 

— 0. 530 

+ 0.071 

0.000 

49 - 749 

23 59 24. 732 

34.983 

4- 0.061 


/? Chamaeleon. S. P. 


7 

23 23 3.664 

—0.593 

—0.303 

— 5 - 54 ° 

— 0.544 

—0.002 

56. 682 

12 11 31.948 

[35.266] 



$ Hydri. 

E. 

7 

23 30 59 - *93 

+1.066 

+o- 619 

+ 3-858 

+ 0.339 

—0.003 

5.072 

0 19 40.109 

+0 48[35-037] 

• • 


Piazzi, 0. 130 . . 

W. 

' 7 

23 42 49 - >30 

— 0-345 

+ 0.445 

— 0.174 

— 0.118 

—O. 005 

48 . 933 

0 31 23.966 

+0 48 35.033 

4 - O.OII 


k Tucanae .... 

W. 

1 

1 7 

0 23 14. 757 

—0.723 

+«• >59 

+ 2. on 

— 0. 305 

—0. on 

16. 888 

1 11 51.936 

+° 48 [ 35 - 048] 

• • 


Assuming 


a f = — o. 95 1 -{- 6a f circle E. 
*" = —1.358 -j-6a" “ W. 
c = -{- o. 265 -f- 6c “ E. 

A t = -f ° h 48 m 34 b .86 4 4- 6t 


NORMAL EQUATIONS. 

0 = 4-0.1994-3.471 6a / — I. 309 cfc: 4 -I. 879 < 5 / 

4- o. 085 4- o. 649 6a" 4- o. 893 6c — o. 223 6t 

4- 1. 062 — 1. 309 6a f 4- o. 893 6a" 4~ 10. 973 6c 4- 2. 373 6t 
— o. 095 4- 1. 879 6a / — o. 223 6a" 4 * 2. 373 6c 4- 5. 377 6l 


s. 

whence 6a / = — o. 221 
6a" = 4- o. 172 
6c = — o. 176 
6t =4-0. 180 


a / =— I B .I72 (circle east); a" = — i b .i86 (circle west); c = &.o8g (4-with circle E.). 
Chronometer No. 1254, at 23** ii m .6 chron. time, o h 48“ 35 B .Q44 ± o B .oi5, slow; gaining o B .oio per hour. 


Digitized by c^ooQie 

























IN MEXICO AND CENTRAL AND SOUTH AMERICA, 
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Transits of stars observed at the Cerro Alegre , Valparaiso , by Lieut. Commander C. H. Davis, with transit No. 1503, to determine the correction of sidereal chronometer 

Negus 1234. 


Date. 

Name of star. 

Circle. 

No. of threads. 

Transit over 
mean of threads. 

Flexure 
and in¬ 
equality 
of pivots. 

Level. 

Azimuth. 

Aberra¬ 
tion and 
colli- 
mation. 

Rate. 

Seconds 
of corr. 
transit. 

R.,A. 

Chronometer 

correction. 

V. 

1883. 






h. m. s. 

s. 

s. 


s. 


s. 

s. 

s. 

h. m. s. 

h. 

m. s. 

s. 

Nov. 10 

6 

Muscae, S. 

P . . 

E. 

7 

0 s 46.493 

—0. 232 

+0.120 

— 

3 - 925 

— 

0.382 

+0.004 

42. 078 

12 5416.759 

+0 

48 [ 34 - 681] 

. . 

• 

e 

Piscium . 



7 

0 8 22.447 

+0. 242 

—0.171 

— 

0.862 

+ 

0.090 

+0.003 

21. 749 

o 56 56. 566 


34-817 

+ 0. IOI 


V 

Ceti . . . 


• 

7 

0 14 11.837 

+0.297 

—0. 268 

— 

0.509 

+ 

0.091 

+0.003 

11.451 

1 2 46. 286 


34-835 

+ 0.083 


K 

Tucanae . 



7 

0 23 14. 500 

+o. 723 

— 0-735 

+ 

2. 242 

+ 

0. 254 

+0.002 

16.986 

1 11 51. 872 


[34-886] 

• . 


O' 

Ceti . . . 


. 

7 

0 29 40.039 

+0.291 

—O. 304 

— 

0.550 

+ 

0.090 

+0.001 

39 - 567 

1 18 14. 614 


35 -047 

— 0.129 


V 

Piscium . 



7 

0 36 44.021 

+0. 219 

— 0. 226 

— 

1.013 

+ 

0.092 

0.000 

43-093 

12517.978 


34885 

+ 0.033 


7 T 

Piscium . 


E. 

7 

0 42 24.161 

+0. 229 

— 0.225 

— 

0.946 

+ 

0.091 

0.000 

23. 310 

130 58.324 

+0 

48 35 -014 

— 0.096 


a 

Eridani . 


W. 

7 

0 44 50.007 

— O- 537 

— 0.278 

+ 

0.965 

— 

0. 235 

0.000 | 

49.922 

133 24.748 

+0 

48[34.826] 

. . 


T 

Ceti . . . 



7 

0 50 7.876 

-0.315 

— 0.100 

— 

°- 363 

— 

0. 130 

— 0.001 

6. 967 

138 41.877 


34 - 91 ° 

-j— 0. 008 


e 

Sculptoris 



7 

0 51 39.800 

— 0. 346 

—0.099 

— 

0 .175 

— 

0. 139 

— 0.001 

39.040 

14013.838 


34.798 

+ 0. 120 


c 

Ceti . . . 



7 

0 57 ii- 324 1 

— 0. 297 

—0.051 

— 

0.471 

— 

0. 127 

— 0.002 

10.376 

145 45-249 


34 - 873 

+ O.O45 


} 

Arietis . 



7 

0 58 37.710 

— 0.206 

—0.031 

- 

1.016 

— 

0.132 

— 0.002 

36 . 323 

147 n.417 


35 -094 

— O. I76 


\ ft 

Arietis . 



7 

0 59 41.983 

— 0.201 

— 0.026 

— 

1.047 

— 

0.1 33 

— 0.002 

40 - 574 

14815.478 


34 - 9°4 

+ 0.014 


6 

Hydri . . 


W. 

7 

1 31 7-471 

— 0. 716 

0.000 

+ 

2.036 

— 

0. 352 

—0.005 

8 • 434 

219 43-713 

+0 

48 [ 35 -279] 

• • 


v 


NORMAL EQUATIONS. 


Assuming a' = — 1. 558 -(- 6a' circle E. 

a" = — I. 156 + to" " W. 
c — — o. 031 + * “ E. 

AT = + o h 48® 34 *. 9 6 7 + * 


0 = — 0.736 + 4.174 6 a' + 0.184*— 3. 138* 

+ o. 403 + 2. 550 6 a" — o. 973 6 c + 1. 802 6 t 

— 2. 617 + o. 184 6 a' — o. 973 6 a" + 17. 640 6 c — 1. 591 6 t 

+ o. 159 + 3.138 6 a' -f- I. 802 6 a" — I. 591 6 c + 11.077 6 t 


s. 

whence 6a' = + o. 236 
6a" = — o. 070 
6c — -j- o. 138 
6t = — o. 050 


a' — — 1**322 (circle east); a" = — i*.226 (circle west); c = o*.io7 (+ with circle E.). 
Chronometer No. 1254, at o 11 40®.8 chron. time, o h 48® 34**918 :4= o*.022, slow; gaining o*.oo5 per hour. 


0 Chamaeleon. S. P. 

E. 

7 

23 22 57 - 593 

—o- 593 

+0.049 

+ 0.681 

+ 0. 112 

—0.006 

57- 836 

12 11 32.429 

+0 48 [ 34 - 593 ] 


t Ceti. 


7 

23 24 57 - 463 

+o- 293 

—0.038 

+ 0.058 

— 0.059 

—O.OO6 

57.711 

013 31-749 

34 - 038 

+ O. 252 

0 Hydri. 


7 

23 3i 5-421 

+ 1. 066 

-o -345 

— 0.474 

— 0.277 

—O. 005 

5.386 

0 19 39 - 755 

[ 34 . 369 ] 

• • 

13 Ceti. 


7 

23 40 42.953 

+0. 277 

—0.170 

+ 0.070 

— O. 058 

—O. OO3 

43.069 

0 29 17.492 

34 - 423 

— o-133 

Piazzi, 0.130 . . 


7 

23 42 49 - 45 * 

+o -346 

—0. 225 

+ 0.021 

— O.064 

—0.003 

49 - 523 

0 31 23.926 

34 - 403 

— 0.113 

£ Andromedae . . 


7 

23 52 38. 53 i 

+0. I89 

—0.186 

+ 0.131 

— O.063 

—O. 002 

38.600 

0 41 12. 799 

34-199 

+ 0.091 

6 Piscium .... 

E. 

7 

23 54 6.556 

+0. 243 

—0. 251 

+ 0.093 

— O. 058 

—0.001 

6. 582 

0 42 40.957 

+0 48 34. 375 

— 0.085 

6 Muscae, S. P . . 

W. 

7 

0 5 42.871 

+0. 232 

0.000 

— O.O92 

— O. I77 

0.000 

42834 

12 54 16.927 

+0 48 [ 34 - 093] 

. . 

e Piscium .... 


7 

0 8 22.639 

—O. 242 

—0.003 

— 0.020 

+ 0.022 

+0.001 

22.397 

0 56 5 6 - 555 

34 -158 

+ 0.132 

rj Ceti. 


7 

0 14 12.211 

—O. 297 

—»o. on 

— 0.012 

+ 0.022 

+0.002 1 

11.915 

1 2 46. 263 

34 - 348 

— 0.058 

k Tucanae .... 


7 

0 23 18. 521 

—0. 723 

—0.057 

+ o- °53 

+ O.063 

+0. 003 

17.860 

1 11 51.774 

[ 33 - 914 ] 

. . 

v Piscium .... 


7 

0 24 33.003 

—0.178 

—0.015 

— 0.030 

+ 0.025 

+0. 003 

32. 808 

1 13 7.041 

34 - 233 

+ 0.057 

0 ' Ceti. 


7 

0 29 40.621 

—0. 291 

—0.031 

— 0.0x3 

+ 0.022 

+0. 004 , 

40.312 

1 18 14.605 

34 - 293 

— 0.003 

7 Piscium .... 

W. 

7 

0 36 43 - 779 

—0. 219 

—0.023 

— 0.024 

+ 0.023 

+0.005 

; 

43-541 

* 2 5 * 7-973 

+0 48 34 - 432 

— 0.142 


Assuming a' = + o. 222 + 6a' circle E. 

a" = + o. 015 -j- 6 a" “ itf. 

c = — o. 002 + 6 c “ E. 
AT = + o*» 48® 34*. 25 5 + 6t 


NORMAL EQUATIONS. 

0 = 4-0.251+4.256 6 a' — 0.436 * + 2.664 6 t 

+ 0. in + 4- 594 6 a" — 0.534* + 3.388* 

+ o. 632 — o. 436 6 a' — o. 534 6 a" + 18. 274 * + o. 031 * 
+ o. x 17 + 2.664 6 a' + 3. 388 6 a" + o. 031 * + 10. 570 6 t 


s. 

whence 6a' = — o. 078 
6a" = — o. 046 
* = — o. 038 

6t = + o. 023 


a' = + o*.i44 (circle east); a" = — 0».03i (circle west); c = &.040 (— with circle E.). 
Chronometer No. 1254, at o h 2®.9 chron. time, o*48® 34**290 ± o*.028, slow; losing o*.oo8 per hour. 


Digitized by v^ooQle 
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TELEGRAPHIC DETERMINATION OF LONGITUDES 


Transits of stars observed at the Cerro Alegre , Valparaiso , by Lieut. Commander C. H. Davis, with transit No. fjoj, to determine the correction of sidereal chronometer 

Negus 1254. 


Date. 

Name of star. 

Circle. 

No. of threads. 

Transit over 
mean of threads. 

Flexure 
and in¬ 
equality 
of pivots. 

Level. 

Azimuth. 

Aberra¬ 
tion and 
colli- 
mation. 

Rate. 

Seconds 
of corr. 
transit. 

R. A. 

Chronometer 

correction. 

V. 

1883. 




h . m . s . 

s . 

s . 

s . 

s . 

s . 

s . 

h . m . s . 

h . m . s . 

s . 

Nov. 14 

k Tucame .... 

E. 

7 

0 2316.514 

+0.723 

— 0. 489 

— 0. 171 

-1- 0.534 

— 0. 004 

17.107 

1 11 5 1 - 74 ° 

+0 48 [34- 633] 

• . 


6 ' Ceti. 


7 

0 2 9 39 - 737 

4-0.291 

— 0. 186 

-f 0.042 

4- 0. 189 

— 0. 003 

40. 070 

1 18 14. 600 

34 - 53 ° 

-f 0. 006 


rj Piscium .... 


7 

0 36 43.131 

4-0. 219 

— 0. 132 

+ o. °77 

+ 0.193 

— 0. 002 

43. 486 

1 2 5 17-970 

34 -484 

-f 0.052 


7T Piscium .... 


7 

0 42 23.431 

4-0. 229 

— 0. 130 

4- 0.072 

+ 0. i 9 i 

— 0. 001 

23- 792 

1 30 58.310 

34518 

-f 0.018 


a Eridani . . . . 


7 

0 44 49. 907 

+0.396 

— 0.297 

— 0.079 

+ <>■ 35 1 

—0. 001 

50.277 

133 24.690 

[34-413] 

• . 


v Piscium .... 


7 

0 46 50. 041 

+°- 249 

- 0.13s 

4- 0.062 

4 0.188 

- -0. 001 

50.404 

135 24.960 

34 - 556 

— 0.020 


r Ceti. 

E. 

7 

0 50 6. 850 

+°- 315 

—0.163 

4- 0.030 

1 + o- '95 

0. 000 

1 7.227 

138 41-875 

+0 48 34.648 

— O. 112 


c Ceti. 

W. 

7 

0 57 10. 984 

-0. 297 

4-0.086 

+ °- °95 

— 0. 227 

-f 0.001 

10. 642 

I 45 45 - 244 

-f O 48 34- 602 

— O. 066 


y Arietis. 


7 

0 58 37.057 

—0. 206 

-fo.065 

4- 0. 206 

- 23S 

-j-o.ooi 

1 36. 888 

I 47 11.416 j 

34 - 528 

-f O. 008 


j 3 Arietis. 


7 

0 59 41.064 

—0. 201 

-fo.067 

4 - °- 212 1 

- 0. 238 

-fo. 001 

40. 905 

1 48 15.480 1 

34 - 575 

— O. O39 


v Ceti. 


7 

1 5 59-347 1 

- 0. 332 

4-0.129 

+ 0-053 1 

— 0. 240 

-fo. 002 

58-959 

' 54 33 - 5'4 1 

34 - 555 

— O. OI9 


fi Fomacis.... 


7 

1 19 15. 231 

—0. 368 

-fo. 168 

4- 0.009 

- O. 26l 

4-0.004 

'4-783, 

2 7 49 - '44 

34 - 361 

+ O. 175 


6 Hydri. 


7 

13110.286 

—0. 716 

-f 35 2 

— 0.412 

— O.628 

4-0.005 

8.887 ^ 

2 '9 43 - 6 5 ° 

[ 34 - 763] 

• - 


U Hydri. 

w. 

7 

1 45 42.257 

—1. 201 

4-0. 622 

- 0.999 j 

- *■ 2 37 

-f 0. 007 

39-449 

2 34 13-790 

j+° 48 [ 34 - 34 ']| 

• • 


♦ 


Assuming a / = -f o. 190 -f ba / circle E. 

«" = -fo. in +6a" “ W. 
' = -f o. 343 + 6c “ E. 

A t = + 48 m 34 § -546 + 


NORMAL EQUATIONS. 


o = o. 420 -f2. 630 6a / -f I. 192 6 c 2.109 6l 

— 0.425 -f 3. 266 6a // -f- 0.031 dr-f i.686 d/ 

-f 2 - 597 -f I- *9 2 6a' -f o. 031 6a" -f 18. 057 6c -f o. 156 6t 

-f o. 089 -f- 2. 109 6a' -}- 1. 686 6a" 4- o. 156 6c -f 10. 948 6t 


whence 6a' — — o. 089 
6a" = 4- o. 137 
6c = — o. 138 
( 5 / = — o. 010 


a' = 4 0 *.ioi (circle east); a" = 4- o*.248 (circle west); c = &.205 (4- with circle E.). 
Chronometer No. 1254, at o h 52 ,n .8 chron. time, o* 1 48“ 34 g .536 dr o*.oi6, slow; losing o*.oo8 per hour. 


P 

Hydri. 

E. 

7 

2 3 

3 i 

4.507 

-f 1.066 

-f O. 206 

— 0.770 

-f 0.220 

°‘ o °5 

5.224 

O 19 39.506 

~f° 48 [ 34 - 282] 


12 

Ceti. 


7 

2 3 

35 

33 -009 

+0.278 

^O. O48 

4- 0.112 


0.046 

—O. 004 

33 - 489 

O 24 8.023 

34 - 534 

-f 0.025 

*3 

Ceti. 


7 

2 3 

40 

42.476 

+0.277 

+0.044 

+ 0.113 

4- 0.046 

-O. 004 

42.952 

O 29 17.468 

34 - 5'6 

+ 0.043 


Piazzi, 0.130 . . 


7 

2 3 

4 2 

48.813 

+0.346 

+0.053!+ 0.034 

+ 

0.051 

— O. 004 

49 - 293 

O 31 23.898 

34-605 

- O.O46 

0 

Ceti. 


7 

2 3 

49 

11. 667 

-fo. 322 

+o- 043 

—f 0.062 

+ 0.049 

—O. 003 

12.I40 

O 37 46. 867 

34 - 7 2 7 

— O. 168 

C 

Andromedae . . 


7 

2 3 

5 2 

37 - 83' 

-fo. 189 

-f O. 025 

+ 0.213 

, 

-t- 

0.050 

—O. 003 

38- 305 

O 41 12.779 

34 - 474 

+ 0.085 

6 

Muscse, S. P . . 

E. 

7 

0 

5 

42 . 429 

—0. 232 

—0. 030 

+ 0.695 

— 

0. 251 

—O. 002 

42. 609 

12 54 17.134 

+0 48 [34.525] 


K 

Tucanae .... 

W. 

7 

0 

2 3 

17.764 

—0. 723 

+0.560 

— 0.304 

— 

0. 234 

O. OOO 

17.063 

1 11 51.670 

+0 48 [34.607] 


O 

Piscium .... 


7 

0 

50 

42. 9O6 

—0. 238 

-fo. 184 

-f 0.120 

— 

0.083 

4 0. 002 

1 [ 

42. 89I 

« 39 ' 7-439 

34-5481 

-f 0. 011 

e 

Sculptoris . . . 


7 i 

0 

5 i 

39 -627 | 

-0. 346 

+0.268 

-f 0.026 

— 

0.091 

40.002 

39.486 

I 40 13.819 

34 - 333 1 + 0. 226 

c 

Ceti. 


7 

0 

57 

10. 790 1 

—0. 297 

-f 0. 230 

f 0.069 

— 

0.083 

; 0. 003 

10.712 

i 45 45 - 2 3 i 

34 - 5'9 

-f 0.040 

Y 

Arietis. 


7 

0 

58 

36.701 1 

— 0. 206 

4-0. 160 

-f 0.148 

— 

0.087 

+0.003 

36-719 

1 47 11.427 

34-708 

— 0.149 

8 

Arietis. 


7 

0 

59 

40.954 

-0. 201 

+0.155 

+ 0.153 

— 

0.087 

+0.003 

40.977 

1 48 15.480 

34 - 5<>3 

-f 0.056 

P 

Fomacis.... 


7 

1 

19 

14.640 

— O. 368 

.+0-271 

-f 0.006 

— 

0.096 

+0.005 

14.458 

2 7 49 - >39 

34. 681 

— 0. 122 

6 

Hydri. 

W. 

7 

1 

3 1 

9-757 | 

p O.716 

+0.509 

— 0. 297 

— 

0.231 

-fo. 006 j 

1 

9. 028 

2 19 43. 610 

+0 4 8 [ 34 - 582] • . 


s. 

Assuming a' = -f °- 202 + 6a' circle E. 

a" = 4-0. 202 4- 6a" “ \V. 

c =4-0.039 4- 6c “ E. 
AT = + 0*> 48 m 34* 557 + *• 


NORMAL EQUATIONS. 

0 = — 0.1124-4.050 6a' — 0.721*4- 2. 576 < 5 /'j 

4-0.097 4-3.281 6a"— o. 953 dr-f 2.176 6t 

— o. 483 — o. 721 6a' — o. 953 6a" -f 19. 750 6c — 2. 608 <5/ 
4- o. 026 -f- 2. 576 6a' 4- 2. 176 6a" — 2. 608 dr -f 1 1. 720 6t 


s. 

whence 6a' = -f o. °3 2 
6a" = — o. 023 
6c =-fo. 025 
6t = o. 000 


a' — 4-o , . 234 (circle east); a" = -f 0M79 (circle west); c = o B .o64 (-f with circle E.). 
Chronometer No. 1254, at o h 25 m .3 chron. time, cP 48“ 34*.559 dr <>•.023, slow; losing o“.oo4 per hour. 


Digitized by v^ooQle 
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Transits of start observed at the Cerro Alegre , Valparaiso , by Lieut . Commander C. H . Davis , with transit No. rjoj , to determine the correction of sidereal chronometer 

Negus ray4. 


Date. 

Name of star. 

Circle. 

No. of threads. 

Transit over 
mean of threads. 

Flexure 
and in¬ 
equality 
of pivots. 

Level. 

Azimuth. 

Aberra¬ 
tion and 
colli- 
mation. 

Rate. 

Seconds 
of corr. 
transit. 

R. A. 

Chronometer 

correction. 

V. 

1883. 




h. m. s. 

s . 

j. 

s . 

s . 

j. 

s . 

h. m. s. 

h. m. s. 

s . 

Nor. 17 

P Ceti . 

E. 

7 

0 29 39.47* 

4-0. 291 

—0.039 

+ 0.124 

-|- 0.009 

— 0.010 

39.846 

I 18 14. 587 

+0 48 34.741 

+ 0039 


9 Piscium .... 


7 

O 36 42 . 729 

4-0.219 

— 0. 017 

4- 0. 228 

4- 0.009 

— 0.009 

43 - *59 

I 25 17.960 

34.801 

— 0.021 


a Eridani .... 


7 

0 44 49 - 721 

-fo -537 

—0.015 

— 0.235 

-f O.OII 

— 0. 007 

50. 012 

133 24.642 

[ 34 - 630] 

• • 


v Piscium .... 


7 

0 46 49. 800 

+0.249 

— 0.004 

-|- 0.184 

4- 0.009 

— 0.007 

50.231 

1 35 24-947 

34-716 

+ 

O 


r Ceti . 


7 

0 50 6.670 

+o- 3*5 

— 0.001 

+ 0.088 

4- 0.009 

— 0.006 

7.075 

I 38 41. 858 

34 - 783 

— 0.003 


c Sculptoris . . . 


7 

0 s* 3 ®- 659 

+0.346 

0.000 

+ 0.043 

4- 0.010 

—0.006 

39. 052 

I 40 13.814 

34 - 762 

-f 0.018 


p Fornacis .... 


7 

1 19 13.907 

+0.368 

—0.025 

4- 0.011 

4- O.OII 

0. 000 

14.272 

2 7 49- >34 

34.862 

— 0.082 


4 Hydri. 

E. 

7 

1 31 8-557 

+0.716 

—0.093 

— 0 .495 

4- 0.025 

4-0.002 

8. 712 

2 19 43* 590 

+0 48 [34.878] 



fi Hydri. 

W. 

7 

1 45 40 907 

— I. 201 

4-1.056 

— i-37o 

— 0.252 

4-o. 005 

39->45 

2 34 >3*697 

-fo 48 [34. 552] 

. . 


y Ceti. 


7 

1 4$ 43.994 

—O. 256 

4-0.214 

+ 0.199 

— 0.045 

4-0.006 

44.112 

2 37 18. 802 

34. 690 

-f 0.090 


ir Ceti. 


7 

I 50 2.649 

—O.308 

4-0. 250 

+ 0.113 

— 0.046 

-fo. 006 

2. 664 

2 38 37- 404 

34- 74® 

-f 0.040 


0 Arietis. 


7 

I 56 31 . 96° 

—O. 219 

+0.163 

-|- 0.260 

— 0.046 

4-0.007 

32.125 

2 45 6. 871 

34 - 746 

+ o -°34 


9 Eridani .... 


7 

2 2 12. 126 

—O. 292 

-fo. 208 

+ 0.138 

— 0.046 

4-0.008 

12. 142 

2 50 46. 983 

34.841 

- 0.061 


12 Eridani .... 


7 

2 18 35.214 

—O. 36 l 

4-0.269 

4 - 0.024 

— 0.052 | 

4-0.012 

35.106 

3 7 10.005 j 

34 - 899 

- O. I 19 


i Hydri. 

W. 

! 7 

2 30 23.436 

—1.059 

+0.958 

— 1- 135 

— 0.213 

-fo. 014 

22.001 

3 18 56.820 j 

+0 48[34.819] 



Assuming a' = -f o. 294 -f da' circle E. 

a" = -f o. 371 -f 6 a" “ W. 

c = 0.000 -f 6 c " E. 

AT = + o*» 48“ 34*773 + ** 


NORMAL EQUATIONS. 

o = — 0.008-f- 2. 129 da' 4- 0.671*1*4- 1.570*1/ 

-f O. 088 4- 3. 204 da" 4- o. 578 <1* 4- I. 614 dt 

— o. 502 4- o. 671 da' -f o. 578 da" 4- 19.436 dc 4- 1. 806 <1/ 

4-0.0294- 1. 570 da' 4- 1. 614 tfe"-f 1. 806 dc 4" II. 816 <5/ 


s . 

whence da' =4-0. 004 
da" — — o. 031 
dc =4-0.027 
dt = — o. 003 


a' = 4 * o*. 298 (circle east); a" = -f 0*.340 (circle west); * = o*.027 (4- with circle E.). 
Chronometer No. 1254, at i h 20 m .9 chron. time, o* 48“ 34*.78o ± o B .oi3, slow; losing o*.oi5 per hour. 


a 

Tucanae . 




E. 

7 

0 

2 3 

11.171 

+0.723 

-f 0.186 


0 .333 

+ 

0.525 

—0.014 

12. 258 

I 

11 

50.825 

+ 0 

4S[38. 567] 


V 

Ceti. . . 





7 

0 

29 

35-241 

-f 0. 291 

-f 0.050 

+ 

0.089 

+ 

0.186 

—0.013 

35844 

I 

18 

14.456 


38.612 

-f 0.068 

f 

Piscium . 





7 

0 

36 

38.626 

-fo. 219 

-fo. 021 

+ 

0.165 

+ 

0. 190 

—0. on 

39. 210 

I 

25 

17-849 


38 - 639 

-f 0.041 

IT 

Piscium . 





7 

0 

42 

19.017 

-f 0. 229 

-fO. 012 

+ 

0.154 

+ 

0.188 

—0.009 

> 9 * 59 > 

I 

30 

58. 216 


38. 625 

-f 0.055 

a 

Eridani . 





7 

0 

44 

44.736 

+0.537 

+0.017 

— 

0.169 

+ 

0.346 

—0.008 

45 - 459 

I 

33 

24. 205 


[ 38 . 746 ] 


V 

Piscium . 





7 

0 

46 

45.667 

+0.249 

+0.004 

+ 

0 .133 

+ 

0.185 

—0.008 

46.230 

I 

35 

24. 876 


38. 646 

+ 0.034 

t 

Sculptoris 





7 

0 

5 > 

34 . 303 

+0.346 

0. oco 

+ 

0.031 

+ 

0. 204 

—0.006 

34- 878 

I 

40 

13. 668 


38- 79 ° 

- O. 1 IO 

( 

Ceti. . . 





7 

0 

57 

5.760 

+0.297 

0.000 

+ 

0.083 

+ 

0.187 

—0.005 

6. 322 

I 

45 

45 *152 


38. 830 

- O. 150 

p 

Arietis. . 




E. 

7 

0 

59 

36.079 

-fo. 196 

0.000 

+ 

0.184 

+ 

0.196 

—0.004 

36.651 

I 

48 

15.411 

4 o 

48 38. 760 

- 0.080 

V 

Ceti. . . 




W. 

7 

1 

5 

55-049 

—0- 332 

+0.150 

+ 

0.081 

-- 

0.237 

—0.002 

54 - 709 

I 

54 

33 * 398 

+0 

48 38. 689 

- 0.009 

a 

Arietis. . 





7 

1 

12 

1.156 

—0.192 

+0.086 

+ 

0. 343 

— 

0. 239 

—0.001 

I-153 

2 

0 

39. 666 


38.513 

+ 0.167 


Piazzi ii, 123 




7 

1 

4 i 

6.106 

—0.308 

+0.139 

+ 

0. 243 

- 

0. 221 

-f 0.008 

5 -967 

2 

29 

44-547 


38.580 

-f O. IOO 

u 

Hydri . . 





7 

1 

45 

36.979 

—I. 202 

+0. 607 

— 

1536 

— 

1. 221 

-{-0.009 

33 - 636 

2 

34 

12.439 


D8.803] 

• • 

r 

Ceti. . . 





7 

1 

48 

40.169 

—O. 256 

+0.151 

+ 

0.223 

— 

0. 220 

-f 0.010 

40.077 

2 

37 

18.810 


38. 733 

-O. 053 

ir 

Ceti. . . 





7 

1 

49 

58.870 

—O.308 

+0.191 

+ 

0. 126 

— 

0. 227 

-f 0.010 ] 

58.662 

2 

38 

37 - 374 


38.712 

—O. 032 

T* 

Eridani . 





7 

1 

57 

9.467 

— 0*332 

+0.257 

+ 

0.082 

— 

0. 236 

-f 0.012 

9- 250 

2 

45 

47-905 


38 - 655 

-f O. 025 

12 

Eridani . 





7 

2 

18 

31541 

—0.361 

+0. 280 

+ 

0.027 

— 

0. 253 

-f 0.018 

31.252 

3 

7 

9-995 


38 - 743 

—0.063 

l 

Hydri . . 




W. 

7 

2 

30 

19.007 

—1.059 

+0. 821 

— 

1. 271 

— 

0.942 

-f 0.022 

16. 578 

3 

18 

56.155 

+0 

48[ 39 - 577 ] 



NORMAL EQUATIONS. 

o = -fo. 1334-3. 346 da' 4- 2.406*1*4- 3.2nd/ 

— O. 183 4- 3. 763 da" — o. 290 dc 4- 2. 409 dt 

+ °- 358 4* 2 * 4°6 fa' — o. 290 da" 4- 22. 672 <?* -j- o. 530 dt 
4- O. OIO 4- 3. 211 da' -f 2. 409 da" 4- O. 530 dc -j- 14. 8lO dt 
a' = 4- 0^.215 (circle east); a" = 4“ 0^.381 (circle west); * = o B .202 (4- with circle E.). 
Chronometer No. 1254, at i h 14®. 1 chron. time, o* 48“ 38».68o dt o i .oi6, slow ; losing o*.02i per hour. 


Assuming a' =4-0. 244 -f da' circle E. 

a" = 4-0. 332 -j- da" " W. 
* =4-0. 214 4- < 1 * " E. 

AT = 4-o* 4** 3*-683 4-* 


11959 D 


^whence da' = — o. 029 
da" = -fo. 049 
dc ——0.012 
dt = — o. 002 


Digitized by 
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TELEGRAPHIC DETERMINATION OF LONGITUDES 


Transits of stars observed at the Cerro Alegre, Valparaiso , by Lieut. Commander C. H. Davis , with transit A r o. fjoj, to determine the correction of sidereal chronometer 

Negus 1254. 


Date. 


Name of star. 

Circle. 

No. of threads. 

Transit over 
mean of threads. 

Flexure 
and in¬ 
equality 
of pivots. 

Level. 

Azimuth. 

Aberra¬ 
tion and 
colli- 
mation. 

Rate. 

Seconds 
of corr. 
transit. 


R 

A. 

Chronometer 

correction. 

V. 

1883. 



1 


h. 

m. 

s. 

s. 

s. 


s. 


s. 

s. 

s. 

h. 

m. 

s. 

h. 

m. s. 

s. 

Dec. 11 

a 

Eridani . . . 

. E. 

7 

0 

44 

42 - 743 

+0. 537 

—0. 486 

— 

0.232 

4 - 

0 .787 

—0. 022 

43 * 327 

1 

33 

24.097 

4 -o 

48[40.770] 



T 

Ceti. 


7 

0 

50 

O. 307 

+ O.3I5 

-0. 275 

4 - 

0.087 

4 - 

0. 437 

—0.020 

0. 851 

1 

38 

41. 698 


40.847 

— 0.107 


t 

Sculptoris . . 


7 

0 

51 

3 2 * 359 

:-o. 346 

—0. 302 

4 - 

0.042 

4 - 

0.465 

—0.019 

32.891 


40 

13.625 


40.734 

-f 0.006 


c 

Ceti. 


7 

0 

56 

3 - 767 

r 0. 297 

—0. 261 

4 - 

0.113 

+ 

0. 427 

—0. 017 

4 - 3 26 


45 

45-127 


40. 801 

— 0.061 


y 

Arietis . . . 


7 

0 

58 

29. 987 

r o. 206 

—0. 183 

4 - 

0.244 

4 - 

0.442 

—0. 016 

30. 680 


47 

11.311 


40. 631 

+ o. io 9 


a 

Arietis . . . 


7 

0 

59 

34 . OIO 

-ho. 196 

—0. 178 

4 - 

0. 251 

4 - 

0.447 

—0. 015 

34.711 

1 

48 

« 5 - 383 


40. 672 

-h 0.068 


V 

Ceti. 


7 

1 

5 

52. O46 

l-ro.332 

—■0.321 

+ 

0.063 

4 - 

0.451 

—0.013 

52. 558 


54 

33 - 358 


40. 800 

- 0.060 


P 

Fornacis . . . 


7 

1 

19 

7 750 

4-o. 368 

'-0. 357 

+ 

0. on 

4 - 

0. 490 

—0.007 

8-255 

2 

7 

48. 966 


40.711 

-h 0.029 


6 

Ilydri . . . . 

. E. 

7 

1 

3 i 

I. 107 

4-0.716 j 

—0. 600 

— 

0. 488 

4 - 

1. 179 

—0.002 

1.912 

2 

19 

42.423 

4 -o 

48[40.5ii] 



r* 

Eridani . . . 

. W. 

7 

1 

57 

7.909 

—0. 332 

—0.043 

4 - 

0.080 

— 

0.489 

4-0. OIO 

7-135 

2 

45 

47. 88l 

4 -o 

48 40. 746 

- 0.006 


€ 

Arietis . . . 


7 

2 

3 

56 . Ol6 

— 0. 198 

—0.008 

-f 

0.324 

— 

0.487 

4-0. 012 

55-659 

2 

52 

36. 500 


40. 84I 

— 0. IOI 


a 

Ceti. 

• . . 

7 ! 

2 

7 

34 .I69 

-0. 253 | 

4-0.002 

-r 

0. 224 


0.456 

4-0. OI4 

33 - 7°o 

2 

56 

14.417 


40.717 

4- 0.023 

1 

6 

Arietis . . . 


7 , 

2 

16 

21. 177 i 

—0. 204 

-ho. 023 

i+ 

o* 3 ! 4 


0.482 

4-0.018 

20. 846 

3 

5 

1. 488 


40. 642 

-j- 0.098 

1 

12 

Eridani . . . 


7 1 

2 

18 

30.004 

—0. 361 

-ho. 047 

4 - 

0.027 

|_ 

0. 522 

4-0.019 

29.214 

3 

7 

9 . 976 


40. 762 

— 0.022 

j 

1 

Hydri .... 


7 1 

2 

30 

19-493 

-1.059 

!4-o. 256 

— 

1. 248 

!_ 

2. 156 

4-0.024 

! 5 - 3 IQ 

3 

18 

55 -927 


[40.617] 



T« 

Eridani . 


7 

2 

53 

12. 809 

o. 339 

4-0.127 

4 - 

0.067 

! 

0.496 

-ho. 034 

12. 202 

,3 

4 i 

52.920 


40. 718 

-f 0.022 

1 

y 

Hydri .... 

. . W. j 

7 I 

3 

0 

28.564 J 

—0. 888 

4 - 0 . 344 

— 

0. 934 

L 

'• 7*3 

4 -o. 037 

25.410 j 

1 

3 

49 

6. 236 

+0 

48[40.826] 

; 


N ORMAL EQUATIONS, 
f o = — o. 117 4- 2. 609 6a' 

i 1 


+ o. 133 


-f 1. 214 6 c -{■ 2.035 6 t 
-f 3- 6 73 ia// — 0.314 6 c -f 2.151^/ 


o. 859 -f I. 214 6 a' — o. 314 6 a" -f 22. 202 6 c -f I. 649 6 t 


Assuming a' — -f o. 263 -f circle E. 

a" = -f o. 403 -f & a " “ W. 

c = -f- o. 396 -f 6 c “ E. 

£\T = o h 48™ 40*.744 -f a/ [ 4- o. 021 4- 2. 035 6 a' 4- 2. 151 6 a" 4- 1. 649 d^-h 13. 884 d/J 

a' — 4- o*.294 (circle east); a" = 4- ©*.374 (circle west) ; c = 0*437 (4- with circle E.). 
Chronometer No. 1254, at i h 35 ra .2 chron. time, o* 48 m 40^.740 ± o*.oi3, slow; losing 0**024 per hour. 


whence 6 a' = 4- o. 031 
6 a" = — o. 029 
6c =4-0.041 
a/ = — o. 006 


/ 

Tauri ..... 

E. 

- 

7 

2 

35 

44. 486 

-ho. 226 

4-0.102 

+ 

0.190 


0.277 

—0.014 

45.267 

3 

24 

29.798 

+0 

48 44- 53* 

+ 0.136 

t 

Eridani .... 


7 

2 

38 

43 - 987 

+0.294 

-fo. 020 

4- 

0.104 

+ 

0.275 

—0.012 

44.668 

3 

27 

29- 375 


44- 7t>7 

- O. 040 

6 

Eridani .... 


7 

2 

48 

57*553 

+0.295 

-f 0. 027 

4- 

0.103 

+ 

0.275 

—0.009 

58.244 

3 

37 

43.018 


44.774 

— O. 107 

T6 

Eridani .... 

. 

7 

2 

53 

7 - 5°4 

+o- 339 

+0- 033 

4 - 

0.047 

+ 

0.296 

—0.008 

8. 211 

3 

41 

52. 906 


44.695 

— 0.028 

y 

Hydri. 


7 

3 

0 

19. 864 

4-0.888 

+0.099 

— 

0.649 

4- 

1.020 

—0.005 

21. 217 

3 

49 

5.980 


[44.763] 


y 

Eridani .... 


7 

3 

3 

53*179 

4 -o. 306 

+0.037 

+ 

0.088 

4- 

0.279 

—0.004 

53- 885 

3 

52 

38.609 


44724 

— 0 .057 

2. 

Tauri. 


7 

3 

5 

31603 

4-0. 227 

4-0.028 

4- 

0.188 

4- 

0.277 

—0.004 

32. 319 

3 

54 

16. 962 


44.643 

-f 0.024 

A* 

Tauri. 


7 

3 

9 

6. 860 

4-0.196 

4-0.025 

+ 

0.229 

+ 

0.2^2 

—0.002 

7. 600 

3 

57 

52. 202 


44. 602 

-f O.O65 

a l 

Apodis, S. P . . 

E. 

7 

3 

14 

is- 386 

—0.572 

—0.074 

+ 

1.203 

— 

1.526 

—0.001 

14. 416 

16 

2 

59.506 

+0 

48[45- 090] 


0* 

Eridani .... 

\V. 

7 

3 

21 

' 3 - *74 

—0. 288 

4-0. 297 

4- 

0.065 

1 

0.310 

-fo. 002 

12.94O 

4 

9 

57.671 

+0 

48 44- 73' 

— O.O64 

y 

Tauri ..... 


7 

3 

24 

28.923 

—0. 217 

4-0. 224 j 

4- 

0.118 

— 

0.318 

4-0.003 

28.733 

4 

13 

*3- 370 


44637 

+ 0.030 

y 

Apodis, S. P . . 


7 

3 

26 

5°- 736 

4-0.590 

— 0.609 

4- 

0.717 

4- 

1-375 

-fo. 004 

52.813 

16 

15 

37- 549 


[44- 736] 


e 

Tauri. 


7 

3 

33 

8.001 

—0. 205 

-fo. 221 

4- 

0.127 

— 

0. 324 

-ho. 006 

7. 826 

4 

21 

52.483 


44-657 

-f 0.010 

6 

Mensa? .... 


7 

3 

37 

16. 150 

—1. 289 

+1.420 

— 

0.678 1 

— 

1.858 j 

4-0.007 

<3-752 

4 

25 

56. 882 


[43- '3°] 


a 

Triang.Aus.S.P. 


7 

3 

47 

35- 707 

-ho. 179 

—0.206 

4- 

0.411 

4- 

0. 750 

-ho. OIO 

36.851 

16 

36 

21.336 


[44-485] 



Eridani .... 


7 

3 

50 

59 - 436 

—0. 274 

+0.318 

+ 

0.075 

— 

0. 308 

-fo. 012 

59- 259 

4 

39 

43.828 


44.569 

-f 0.098 

7T 1 

Orionis .... 


7 

3 

54 

49. 827 

—0. 244 

+0.283 

4- 

0.098 

— 

0.309 

+0.013 

49.668 

4 

43 

34- 437 


44.769 

— 0. 102 

e 

Leporis .... 

W. 

7 

1 

4 

11 

50 - 399 

-0. 335 

.+0.346 

4- 

0.030 

— 

0. 332 

+0.019 

5°. 127 

5 

0 

34- 754 

4 -o 

48 44 627 

-f O.O4O 


Assuming a' =4-0. 294 4- 6 a' circle E. 

a" = 4-0. 206 4- 6a" “ W. 
c = 4- o. 316 4- 6 c “ E. 
A T = 4- o h 44‘*643 4- 61 


NORMAL EQUATIONS. 

0 = 4-0. 059 4- 4. 794 6 a' 4- o. 826 6 c -f 3. 682 6 t 

4-0.250 4- 6. 544 6 a" 4- 1.433 dr + 4.097 a/ 

4- o. 663 -f o. 826 6 a' -f I. 433 6 a" -f 23. 366 6 c 4- I. 869 6 t 
— O. 069 4- 3. 682 da' 4- 4. 097 6 a" -f 1 . 869 6 c 4- 13. 567 6 t 


whence 6 a' = — o. 034 
6 a" — — o. 054 
6 c = — o. 027 
6t =4-0.034 


a' = 4- o*.26o (circle east); a" — 4- 0M52 (circle west); c = o*.289 (-f with circle E.). 


Chronometer No. 1254, at 3 h i6 m .3 chron. time, o h 48® 44*. 667 rfc o*.oi4, slow; losing 0^.015 per hour. 

Digitized by V. 
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Transits of stars observed at the Cerro Alegre , Valparaiso , by Lieut. Commander C. H. Davis, with transit No. 1303 , to determine the correction of sidereal chronometer 

Negus 1234. 


Date. 

Name of star. 

Circle. 

No. of threads. 

Transit over 
mean of threads. 

Flexure 
and in¬ 
equality 
of pivojs. 

Level. 

Azimuth. 

Aberra¬ 
tion and 
colli- 
mation. 

Rate. 

Seconds 
of corr. 
transit. 

R. A. 

Chronometer 

correction. 

V. 

1883. 




A. m. s. 

s. . 

s. 

s. 

s. 

s. 

s. 

h. m. s. 

h. m. s. 

s. 

Dec. 18 

6 Arietis. 

E. 

7 

2 16 IS -537 

4-0. 204 

+0.079 

+ 0.245 

4- 0. 280 

— 0. 010 

>6- 335 

3 5 1-475 

4-0 48 45. 140 

— 0.042 


12 Eridani .... 


7 

2 l8 23. 980 

+0.361 

-[-0. 140 

4- 0.021 

+ 0.303 

—0. 009 

24. 796 

3 7 9 - 93 8 

45 - 142 

— 0.044 


£ Arietis. 


7 

2 19 3 0 036 

+0.199 

+0.077 

+ 0.251 

4- 0.282 

— 0. 009 

30. 836 

3 8 15.806 

44.970 

-f 0.128 


< Hydri . 


7 

2 30 8.786 

+1.059 

+®. 336 

— 0.974 

4- 1.250 

— 0. 005 

10.452 

3 > 8 55 - 47 ° 

[45.018] 

. . 


/ Tauri . 


7 

2 35 43 -929 

+0.226 

+°- °ss 

+ 0.214 

4- 0.270 

— 0. 003 

44.691 

3 24 29- 79 6 

45 - >05 

— 0.007 


c Eridani .... 

E. 

7 

2 38 43 - 489 

+0.294 

+0.057 

+ 0.117 

4- 0.268 

—0.002 

| 

44- 223 

3 27 29- 373 

+0 48 45.150 

— 0.052 


6 Eridani .... 

W. 

7 

2 48 58. no 

-0. 295 

+o- 324 

+ 0.136 

— 0.305 j 

4-0.002 | 

57 - 972 

3 37 43 -017 

+0 48 45.045 

+ °- °S 3 


r« Eridani .... 


7 

2 53 8.141 

—O- 339 

+o- 35 ° 

4- 0.062 

0.327 

-fo. 004 

7.891 

3 41 52.902 

45.011 

-f 0.087 


y Hydri. 


7 

3 0 23.014 

—0. 888 

4“ 1 ■ 012 

— 0.859 

— 1.130 

4-0. 007 

21.156 

3 49 5 - 932 

[ 44 - 776 ] 



y Eridani .... 


7 

3 3 53 - 59 i 

—0.306 

-l-o. 366 

+ 0.117 

— 0.309 

-fo. 008 

53467 

3 52 38.607 

45. 140 

— 0. 042 


A Tauri. 


7 

3 5 31-810 

—0. 227 

+0-277 

4- 0.250 

— 0.307 

-fo. 009 

3 1 - 812 

3 54 16.963 

45. 151 

— 0.053 


v Tauri ..... 


7 

3 8 15.720 

—0.247 

+0.312 

4- 0.216 

— 0.302 

-f O. OIO 

15.709 

3 57 0.830 

45. 121 

— 0.023 


d l Apodis, S. P. . . 

W. 

7 

3 14 12. 200 

4-0. 572 

—0. 774 

+1.592 

! 

+1-3*3 

4-0. 012 

14.915 

! 

16 2 59.576 

-fo 48^44* 661 Jj 



NORMAL EQUATIONS. 

. s. s. 

Assuming a' = -f o. 327 -f 6a' circle E. o = |o. 182 -f 3. 104 6a' -f 1. 680 6c -f 2. 6x7 < 5 ^ whence 6a' — — o. 035 

a" = -f o. 305 -f- 6a" “ W. —0.105 -f 3. 718 6a" -f o. 7i7#-f 2.298# 6a" = -j- o. 039 

c =-f-o. 316 -f 6c “ E. -f o. 597 + 1. 680 6a' 4- o. 717 6a" 4- 16. 732 6c 4- o. 447 6t 6c — — o. 034 

= 4- o h 48“ 45*.096 4 - 6t. [ 4- o. 084 4- 2. 617 6a' 4- 2. 298 6a" 4- o. 447 6c 4- 10. 296 6t J 6i = — o. 007 


a' = 4 * 0^292 (circle east); a" = 4- o"-344 (circle west); c — o*.282 (4- with circle E.). 
Chronometer No. 1254, at 2 h 42™.8 chron. time, 48"“ 45 B .098 ± o*.oi4, slow; losing 0^.024 per hour. 


Dec. 20 

y Ceti. 

E. 

7 

1 48 31. 640 

-f 0. 256 

-fo. 017 

+ 0.115 

+ 0. 297 

—0. 017 

32.3° 8 

2 37 > 8 - 746 

-fo 48 46.438!+ 0.171 


ir Ceti. 


7 

149 50.094 

-fo. 308 

—0.079 

-f 0.065 

+ 0. 307 

—0. 016 

5°. 679 

2 38 37- 306 

46.627 

— 0.018 


r 8 Eridani .... 

. 

7 

1 56 0.613 

+0.332 

—0.085 

-f 0.042 

+ 0. 319 

—0. 015 

1. 206 

2 45 47- 831 

46.625 

— 0.016 


rj Eridani .... 


7 

2 1 59.710 

-f 0. 292 

—0.075 

-f 0.080 

+ 0. 301 

—0.013 

0.295 

2 50 46. 94I 

46.646 

— 0.037 


r Arietis. 


7 

2 3 49.287 

-fo. 198 

—0.051 

-f 0.170 

+ 0.318 

—0. 012 

49. 910 

2 52 36-454 

46.544 

-f 0.065 


a Ceti. 


7 

2 7 27.197 

+0.253 

—0.065 

-f 0.118 

-f O. 298 

—0. on 

27.790 

2 56 I4-39 1 

46.601 

-f 0.008 


12 Eridani .... 

' 

7 

2 18 22. 636 

+0. 361 

—0.093 

-f 0.014 

+ 0.341 

—0.008 

23.251 

3 7 9-924 

46.673 

— 0.064 


1 Hydri. 


7 

2 3° 7- >79 

-f 1.059 

—O- 336 

— 0.657 

+ >• 4°7 

—0.004 

8.648 

3 >8 55- 326 

[46.678] 



r* Eridani .... 

. 

7 

2 53 5-574 

+0. 339 

—0.142 

+ 0.035 

+ 0.324 

-fo. 003 

6- 133 

3 4> 5 2 - 894 

46.761 

— 0.155 


y Hydri. 

E. 

7 

3 018.407 

+0. 888 

—0.400 

— 0.492 

-f I. Il8 

-fo. 005 

! >9-526 

! 3 49 5- 837 

+0 48[46.3ii] 


t 

v Tauri. 

W. 

7 

3 8 14 521 

—0.247 

+0.143 

-f 0. 202 

— 0.335 

-f 0.007 

14.291 

3 57 0.829 

-fo 48 46.538 1+ °- °71 


d 1 Apodis, S. P. . . 


7 

3 >4 10-493 

+0. 572 ; 

—0.382 

-f I.486 

+ 1-477 

'-fo. 009 

: >3-655 

l6 2 59. 704 

[46.049] 



06 Eridani .... 


7 

3 17 27.443 

-O.286 

-f 0. 206 

+ O. 141 

— 0.336 

-f 0. 010 

27.178 

4 6 13.782 

46. 604 

-f 0.005 


o 8 Eridani .... 

• 

7 

3 21 II.220 

—O. 288 

-f 0. 223 

+ 0.138 

— 0.336 

-fo. on 

IO.968 

4 9 57-67> 

46.703 

— 0.094 


6 Mensae .... 

* 

7 

3 37 14. 200 

- 1. 289 

-f I. 248 

— i- 43 * 

— 2.015 

-fo. 016 

10. 729 

4 25 56.698 

[45- 969] 



a Tauri. 


7 

3 40 31-313 

—0. 214 

-f 0.214 

+ 0.254 

— 0. 347 i 

-fo. 017 

3I- 2 37 

4 29 17. 760 ! 

46- 523 

-f 0.086 


53 Eridani .... 


7 

3 44 7. 326 

—O. 309 

+0.318 

+ 0. 105 

— 0. 344 

-f 0.018 

7. 114 

4 32 53. 682 

46.568 

-f 0.041 


e Leporis . . . . 

W. 

7 

4 11 48.394 

—o- 335 

+0.303 

+ 0.063 

— 0. 361 j-f 0.026 

48. 090 

5 0 34.763 j 

-f 0 48 46.673 

— 0.064 


NORMAL EQUATIONS. 


Assuming a ' =4-0. 192 4- 6a' circle E. f o =— °- 02 4 + 3 * 5^7 6a' 4 " °- 7^5 6c 4 - 2. 965 6t whence 6a' =4-0.005 

a " = 4-0. 358 4- 6a" “ W. 4- o. 168 4- 4. 288 6a" 4- o. 368 6c 4- 2. 933 6t 6a" = — o. 037 

c =4-0. 278 4 -6c “ E. — o. 826 4- o. 765 6a' 4- o. 368 6a" 4 - 22. 987 6c 4 - 3. 217 6t 6c = -f- o. 037 

A.T = 4- oh 48“ 46 B .6o8 4 -6t. [ 4-0.079 4- 2. 965 6a' -f 2. 933 6a" 4- 3. 217 6c 4- 14. 350 6t 6t = — o. 007 

a' = 0M97 (circle east); a" = -f 0V321 (circle west); c = ©■.315 (4- with circle E.). 

Chronometer No. 1254, at 2 h 44 m .5 chron. time, o* 48 111 46 B .6o9 dr ©■.ois, slow; losing o".o26 per hour. 


Digitized by 
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TELEGRAPHIC DETERMINATION OP LONGITUDES 


Transits of stars observed at the Cerro Alegre, Valparaiso, by Lieut. Commander C. H. Davis, with transit No. 1503, to determine the correction of sidereal ckronometn 

Negus 1234. 


■ 

Date. 

Name of star. 

Circle. 

No. of threads. 

Transit over 
mean of threads. 

Flexure 
and in¬ 
equality 
of pivots. 

Level. 

Azimuth. 

Aberra¬ 
tion and 
colli- 
mation. 

Rate. 

Seconds 
of corr. 
transit. 

R. A. 

Chronometer 

correction. 

V. 

1883. 





h. 

m. s. 

s. 

s. 


s. 


s. . 

s. 

s. 

h. 

m. s. 

h. 

m. s. 

/. 

Dec. 22 

6 

Arietis. 

E. 

7 

2 

16 13- 493 

4-o. 204 

4-0. 106 


0. 029 

+ 

0.340 

—0.016 

14.098 

3 

5 1460 


48 47.362 

-J- 0.060 


12 

Eridani .... 


7 

2 

l8 21. 63I 

+0.361 

+0.093 

— 

O. 002 

+ 

0.369 

—0.015 

22 .437 

3 

7 9-907 


47 - 470 

— 0.048 


t 

Hydri. 


7 

2 

30 4.92I 

+1.059 

4-0. 202 

+ 

0. 113 

+ 

1. 521 

—0.012 

7.807 

3 

18 55.176 


[ 47 - 372 ] 

. . 


f 

Tauri. 


7 

2 

35 41-891 

4-0. 226 

+o- 035 

— 

0. 025 

+ 

0. 329 

—0. 010 

42.446 

3 

24 29. 781 


47*335 

+ 0.087 


e 

Eridani .... 


7 

2 

38 41-374 

4-0.294 

4-0.038 

— 

0. 014 

+ 

0. 326 

—0. 009 

42.009 

3 

27 29.359 


47 * 350 

-f 0.072 


6 

Eridani .... 


7 

2 

48 54 - 841 

+0.29s 

4-0.022 

— 

0.013 

+ 

0. 326 

—0.005 

55-466 

3 

37 43-006 


47*540 

— 0.118 


7® 

Eridani .... 


7 

2 

53 4634 

+ 0 - 339 

+0.015 

— 

0. 006 

+ 

0. 350 

—0.004 

5- 328 

3 

41 52.884 


47 - 556 

— 0.134 


7 

Hydri. 

E. 

7 

3 

0 16. 529 

+0.888 

0.000 

1 

+ 

0. 085 

+ 

1. 208 

—0.001 

l8. 709 

3 

49 5-740 

+0 

48 [ 47 - 031] 

• • 


V 

Tauri. 

W. 

7 

3 

8 13-579 

-0.247 

l+o. 271 

+ 

O. 199 

— 

0 - 359 

4-0.001 

13-444 j 

3 

57 0.827 

+° 

48 47 - 383 

+ °* °39 


A 1 

Tauri. 


7 

3 

9 4-847 

—-0. 196 

+0.217 

+ 

0. 279 

— 

0. 384 

4-0.001 

4.764 

3 

57 5 *-196 


47 * 432 

— 0.010 


6 l 

Apodis, S. P . . 

’ 

7 

3 

14 9-643 

+0. 572 

-0.681 

+ 

1.467 

+ 

1.596 

4-0.003 

12.600 

16 

2 59 - 855 


[ 47 - 255 ] 



0* 

Eridani .... 


7 

3 

17 26. 596 

—0. 286 

+0. 354 

+ 

0. 139 

— 

0. 360 

-fo. 004 

26.447 

4 

6 13.776 


47 - 329 

+ 0.093 


0* 

Eridani .... 


7 

3 

21 IO.363 

—O. 288 

+ 0-371 

+ 

0. 136 

— 

0.360 

4-0.005 

10.227 

4 

9 57.668 


47-441 

— 0.019 


6 

Tauri. 


7 

3 

27 29. 224 

—0.211 

+0. 284 

+ 

0. 256 

— 

0. 374 

4-0.008 

29.187 

4 

16 16. 579 


47-392 

-f 0.030 


e 

Tauri. 


7 

3 

33 5 -116 

—0. 205 

+0. 285 

+ 

0. 264 

— 

0 .377 

4-0.009 

5.092 

4 

21 52497 


47 - 405 

-J- 0.017 


6 

Mensse .... 


7 ! 

3 

37.12. 507 

— I. 289 

+ 1.829 

— 

*•413 

— 

2.161 

-fo. 011 

9.484 

4 

25 56.555 

• 

[ 47 -071] 

* . 


! fi 

Leporis .... 

W. 

7 1 

1 

4 

34 3 °- 934 

—O. 329 

4-0. 468 

+ 

0. 072 

— 

0. 382 

4-0.030 

30- 793 

5 

23 18. 286 

+0 

48 47-493 

— 0.071 


Assuming a f = — o. 045 4- 6a' circle E. 

a" = -j-o. 378 4 - 6a" “ W. 

c =4-0.296 4- 6c “ E. 
= 4 ~ ° h 48 m 47 *.400 4- 6t 


NORMAL EQUATIONS. 

o = — o. 071 -f 3.374 6a' 4- o. 115 6c 4- 2.000 6t 

+ °* 33 1 + 5. 686,te" — 1.170(^4- 4. 363 6t 

— 1.029 4- o. 115 6a' — I- 170 6a" + 22.014 6c 4- o. 047 6t 
4- o. 044 4- 2. 000 6a' 4- 4. 363 6a" 4- 0.047 6c 4 - 13. 350 6t 


s. 

whence 6a' = -f o. 011 
da" = — o. 061 
6c =4-0.043 
6t =4-0.015 


a' — — 0^.034 (circle east); a" = 4- o*.3i7 (circle west); c = o*.339 ( 4 - with circle E.) 
Chronometer No. 1254, at 3 h 4®.8 chron. time, o* 48® 47^.422 ± o*.oi4, slow; losing o b .oi8 per hour. 


Dec. 24 

1 

Hydri. 

E. 

7 

2 

30 

u> 

00 

£ 

+ 1-059 

4-0.706 

— 

1.074 

+ 

1.502 

—0.021 

5.986 

3 

18 

55.020 

+0 

48[ 49 -° 34 ] 

. , 


f 

Tauri. 

. 

7 

2 

35 

40.406 

-|-o. 226 

4-0.126 

+ 

0.236 

+ 

0.32S 

—0.018 

41.301 

3 

24 

29.770 


48.469 

-f O. 167 


t 

Eridani .... 


7 

2 

38 

39 - 787 

+0.294 

+0.152 

+ 

0.129 

4 - 

0.322 

—0.016 

40.668 

3 

27 

* 9 - 350 


48. 682 

- O.O46 


6 

Eridani .... 

. • 

7 

2 

48 

53 * 379 

+0.295 

+0-155 

4 - 

0.127 

4 - 

0.322 

—0.011 

54.267 

3 

37 

42.998 


48.731 

— 0095 



Eridani .... 


7 

2 

53 

3 - 233 

+o- 339 

4-0.205 

+ 

0.058 

4 - 

0.346 

—0.009 

+172 

3 

4 i 

52. 872 


48.700 

- O.O64 


y 

Hydri. 


7 

3 

0 

15514 

+0.888 

+0.702 

— 

0.804 

+ 

1.194 

—0.005 

17.489 

3 

49 

5.640 


[48.151] 



y 

Eridani .... 

E. 

7 

3 

3 

48.929 

4-0.306 

+0.277 

4 - 

0.109 

+ 

0.327 

—0.003 

49 - 945 

3 

52 

38 - 590 

+0 

48 48. 645 

— 0.009 

A 1 

Tauri. 

W. 

7 

3 

9 

3 - 631 

—0.196 

+0.391 

+ 

0.209 

— 

0.380 

—0.001 

3-654 

3 

57 

52.190 

+0 

48 48- 536 

-f O. IOO 


6 1 

Apodis, S. P . . 


7 

3 

14 

9.586 

4-0. 572 

—1.081 

+ 

1.097 

4 - 

1.576 

-fo. 002 

11.752 

16 

3 

0.005 


[ 48 . 253 ] 

• • 


o 1 

Eridani .... 


7 

3 

17 

25. 291 

—0. 286 

+0.523 

+ 

0.104 

— 

0.356 

+0.003 

25. 279 

4 

6 

' 3 - 770 


48.491 

+ O. 145 


0* 

Eridani .... 


7 

3 

21 

9.083 

—0. 288 

+0.510 

+ 

0.102 

— 

0.356 

+0.006 

9-°57 

4 

9 

57-665 


48.608 

-f 0.028 


y 

Tauri. 


7 

3 

24 

24 - 693 

—0. 217 

+0.378 

+ 

0.184 

— 

0.366 

-fo. 007 

24.679 

4 

<3 

13-380 


48.701 

— 0.065 


e 

Tauri. 


7 

3 

33 

3-909 

!—0.205 

+0.344 

+ 

0.197 

— 

0.372 

-f 0.011 

3.884 

4 

21 

52.500 


48.616 

-f 0.020 

j d 

Mensne .... 


6 

3 

37 

IO. 98S 

-1.289 

+2.107 

— 

1*057 

- 

2.136 

-fo. 014 

8.624 

4 

25 

56. 400 


[ 47 - 776 ] 

* * 

e 

Leporis .... 

I W ’ 

7 

! 4 

n 

46. 239 

- 0-335 

+0.346 

+ 

0.047 

— 

0.382 

+0.032 

45-947 

5 

0 

34 769 

+0 

48 48.822 

- 0.186 


NORMAL EQUATIONS. 


Assuming a' = -f o. 311 -f 6a' circle E. 

a" = 4 °* 377 + 6a" “ W. 

c = 4 ~ °* 265 4 - 6c “ E. 

AT = 4- o b 48® 48 s .589 4- 61 


’ 0 = — o. 056 4-2. 780 da' — 0.508^4- 1.42861 

4- o. 603 4- 5. 172 6a" — o. 551 6c 4- 3. 689 6t 

— 1.439 — o. 508 6a' — o. 551 6a" 4- 19. 519 th-— o. 100 6t 

4-0.012 4- I. 428 6a' 4- 3. 689 6a "— o. 100 6c -f II. 347 6t 


s. 

whence 6a' = -f- o. 011 
6a" = — o. 140 
6c =4-0.070 
6t =4-0.044 


a' = 4 - 0**322 (circle east); a" = 4- o*.237 (circle west); c — o*.335 (4- with circle E.), 
Chronometer No. 1254, at 3 b io ra !6 chron. time, o h 48® 48*.636 rh o*.022, slow; losing o*.032 per hour. 
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Transits of stars observed at the Cerro Alegre , Valparaiso, by Lieut. Commander C. H. Davis , with transit No. 1503, to determine the correction of sidereal chronometer 

Negus 1234. 


Date. 

Name of star. 

Circle. 

No. of threads. 

Transit over 
mean of threads. 

Flexure 
and in¬ 
equality 
of pivots. 

Level. 

Azimuth. 

Aberra¬ 
tion and 
colli- 
mation. 

Rate. 

Seconds 
of corr. 
transit. 

R. A. 

Chronometer 

correction. 

v . 

1883. 







h. m. 

s . 

s. 

s. 


s. 



s. 

j. 

h. m. s. 

h. 

m. s. 

s . 

Dec. 26 

t 

Hydri . . 

. . 


E. 

7 

2 30 

2. 614 

+1.059 

+0.548 

— 

0.787 

+ 

0. 986 

—0.034 

4.386 

318 54.960 

+0 

48[50.574] 

. . 


f 

Tauri . . 

. . 



7 

2 35 

38. 640 

+0. 226 

+0.138 

+ 

0. 173 

+ 

0.213 

—0.029 

39 - 361 

3 24 29.757 


50.396 

+ 0.084 


e 

Eridani . 




7 

2 38 

38.026 

+0.294 

+0. 189 

+ 

0. 094 

1 

0. 211 

—0.027 

38 - 787 

3 27 29 -338 


5 o. 55 * 

— 0.071 


6 

Eridani . 




7 

2 48 

5*- 633 

+0.295 

+0. 211 

+ 

0.093 

+ 

0. 211 

—0.019 

52-424 

3 37 42.938 


50.514 

— 0.034 



Eridani . 




7 

2 53 

1-577 

4 -o- 339 

+0. 242 

+ 

0.042 

-h 

0. 227 

—0.015 

2. 412 

3 41 52. 859 


50-447 

+ 0.033 


7 

Hydri. . 




7 

3 0 

* 3 - 857 

+0. 888 

+0. 606 

— 

0.589 

+ 

0.783 

— 0.010 

* 5-535 

3 49 5 - 533 


[ 49 - 998 ] 

. . 


y 

Eridani . 



E. 

7 

3 3 

47.264 

+0. 306- 

+0.198 

+ 

0.080 

+ 

0. 214 

— 0.008 

48.054 

3 52 38. 578 

+0 

48 50.524 

— 0.044 


6 X 

Apodis, S. P . 


W. 

7 

3 *4 

6. 864 

+0. 572 

— 0. 296 

+ 

1. 560 

+ 

1.034 

+0.001 

9 - 735 

16 3 0.207 

+0 

48 [50.472] 

. . 


o» 

Eridani . 




7 

3 *7 

23 - S 33 

— 0. 286 

+0.185 

+ 

0. 148 

— 

0. 246 

+0.004 

23. 338 

4 6 13.762 


50-424 

+ 0.056 


0* 

Eridani . 




7 

3 21 

7 . 269 

— 0. 288 

+0.223 

+ 

0.145 

— 

0. 246 

+0.007 

7. no 

4 9 57 - 794 


50. 684 

— 0.204 


y 

Tauri . . 




7 

3 24 

23.049 

—0. 217 

+0.187 

-f 

0. 261 

— 

°- 253 

+0.010 

23 - 037 

413 *3-380 


50 - 343 

+ 0.137 


6 

Tauri . . 




7 

3 27 

26. 143 

—0. 211 

+9.197 

+ 

0. 272 

— 

0. 255 

+0.012 

26.158 

4 16 16.580 


50. 422 

+ 0.058 


e 

Tauri . . 




7 

3 33 

2. OO4 

—0. 205 

+0.214 

+ 

0. 281 

— 

0. 257 

+0.017 

2. 054 

4 21 52.501 


5 °. 447 

+ °°33 


6 

Mensae . 




7 

3 37 

8- 943 

—1. 289 

+1.416 

— 

1. 502 

— 

1-477 

+0.020 

6. hi 

4 25 56.217 


[50.106] 

. . 


e 

Leporis . 



W. 

7 

4 11 

44.470 

-o- 335 

+0. 260 

+ 

0.066 

— 

0. 264 

+0.046 

44-243 

5 0 34.770 

+0 

48 50.527 

—0.047 


NORMAL EQUATIONS. 


Assuming a' = + o. 166 4 - 6a' circle E. 

a" = + 0.480 +da" “ W. 

c = + 0.150 -f 6c “ E. 

A t = + ° h 48 “ 5° B -439 + to 


0 = — o. 214 + 2. 780 da' — 0.508 dr + 1.4283/ 

+ 0.613 + 5. 107 6a "— 0.366 dr + 3.601 St 

— 1.503 — o. 508 6a' — o. 366 6a" +19. 567 6c — o. 098 6t 

— o. 038 + 1. 428 6a' + 3. 601 6a" — o. 098 6c + 11. 350 6t j 


a' = + 0^.236 (circle east); a" = + 0^.337 (circle west); c = ©*.226 (+ with circle E.). 


whence 6a' = + o. 070 
6a" = — o. 143 
6c = + o. 076 
6t = + o. 041 


Chronometer No. 1254, at 3 h I2 m .3 chron. time, 48™ 5o B .48o rh o*.oi9, slow; losing 0^.044 per hour. 


Transits of stars observed at the West Coast of America Telegraph Station , Arica , by Lieut. Commander C. H. Davis , with transit No. 1303 , to determine the 

correction of sidereal chronometer Negus 1234. 


Date. 

Name of star. 

Circle. 

No. of threads. 

Transit over 
mean of threads. 

Flexure 
and in¬ 
equality 
of pivots. 

Level. 

Azimuth. 

Aberra¬ 
tion and 
colli- 
mation. 

Rate. 

Seconds 
of corr. 
transit. 

R. A. 

Chronometer 

correction. 

V . 

1884. 





h. 

m. s. 

s. 

s. 


s. 


s. 

s . 

s. 

h. 

m. s. 

h. 

m. s. 

s. 

Jan. 21 

6 

Eridani .... 

E. 

7 

2 

43 9-186 

+ 0 - 3*7 

—0.067 

4 - 

0.065 

4 - 

0.465 

—0.042 

9 - 924 

3 

37 4 *. 693 

+0 

54 32- 769 

— 0.013 


V 

Tauri. 


7 

2 

46 3-374 

+0. 255 

—0.060 

4 - 

0.328 

4 - 

0.500 

—0.032 

4365 

3 

40 37.015 


32. 650 

+ 0.106 


T« 

Eridani .... 


7 

2 

47 * 9 - * 3 * 

+o- 342 

—0.083 

— 

0.043 

+ 

0. 500 

—0.031 

19. 816 

3 

41 52.557 


32 . 741 

+ 0.015 


y 

Hydri. 


7 

2 

54 30.429 

+0. 66l 

—0. 197 

— 

1-397 

4 - 

1.725 

—0.023 

3 *- *98 

3 

49 3 -806 


. [32.608] 



y 

Eridani .... 

E. 

7 

2 

58 4-764 

+o- 324 

—0. 105 

+ 

0.037 

4 - 

0.472 

—0.020 

5 - 472 

3 

52 38- 347 

+0 

»n 

rs 

00 

« 

ro 

!/■» 

— 0.119 


o x 

Eridani .... 

W. 

7 

3 

** 41-453 

—0.311 

+0. 161 

4 - 

0.086 

— 

0. 502 

—0. 005 

40.882 

4 

6 13.580 

+0 

54 32. 688 

+ 0.068 


y 

Tauri. 


7 

3 

18 40.886 

—0. 271 

+0.169 

4 - 

0. 249 

_ 

0. 516 

+0.003 

4 °. 520 

4 

13 13-230 


32.710 

+ 0.046 


6 

Tauri. 


7 

3 

21 44.026 

—0. 268 

+0.173 

+ 

0. 264 

— 

0.521 

+0.006 

43. 680 

4 

16 16.437 


32 . 757 

— 0.001 


6 

Mensae .... 


7 

3 

3126.564 

—0.895 

4 -o. 574 

— 

2.309 

— 

3 - 0*4 

+0.017 

20. 627 

4 

25 53-497 


[32.870] 




Lacaille, 1639. . 


7 

3 

36 54.864 

—0.996 

+0. 601 

— 

2.723 

— 

3 - 5*2 

+0.023 

48.257 

i 4 

31 21.092 


[32- 835] 



T 

Tauri. 


7 

3 

40 46.413 

-0.257 

+0.145 

+ 

0.308 

— 

0-540 

+0.027 

46.096 

4 

35 18.860 


32- 764 

— 0.008 


p 

Eridani .... 


7 

3 

45 "-427 

— 0.305 

+0.158 

+ 

0.112 

— 

0-499 

+0.032 

10.925 

4 

39 43 - 697 


32. 772 

— 0.016 


t 

Leporis .... 

W. 

7 

4 

6 2.479 

—0.340 

+0.176 

— 

O- 033 

— 

o- 539 

+0.055 

»• 798 

5 

O 34.628 

+0 

54 32.830 

— 0.074 


Assuming a' = + 0.422 + 6a' circle E. 

a"— + 0.541 + 6a" “ W. 
c = + 0.461 + 6c H E. 
£T = + 54“ 32».73i + 6t. 


NORMAL EQUATIONS, 
o = — 0.042 + 1.866 6a' 


— 0.625 6c + 0.453 & 

+ 0.435 + 4462 6a" + 1.135 6c + 1.742 6t 

— 0.117 — 0.625 6a' + 1.135 to" + *6.853 to — 2.144 6t 

+ 0.034 + 0.453 to' + 1.742 6a" — 2.144 6c + 10.226 6t j 

a' = + 0A447 (circle east); a" = + o*.432 (circle west); c = o*.478 (+ with circle E.). 
Chronometer No. 1254, at 3 h I5 m .9 chron. time, o h 54“ 32 B .756 o B .oi4, slow; losing o*.o63 per hour. 


whence 6a' = + 0.025 
6a" — — 0.109 
6c = + 0.017 
6t = + 0.018 
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TELEGRAPHIC DETERMINATION OP LONGITUDES 


Transits of stars observed at the West Coast of America Telegraph Station , Arica t by Lieut. Commander C. H. Davis , with Transit No. 1303, to determine the cor - 

rection of sidereal chronometer Negus 1234. 


Date. 

Name of star. 

Circle. 

No. of threads. 

Transit over 
mean of threads. 

Flexure 
and in¬ 
equality 
of pivots. 

Level. 

Azimuth. 

Aberra¬ 
tion and 
colli - 
mation. 

Rate. 

Seconds 
of corr. 
transit. 

R. A. 

Chronometer 

correction. 

V. 

1884. 




h. m. s. 


s. 

s. 

s. 

s. 

s. 

h. m. s. 

h. m. s. 

s. 

Jan. 23 

6 Eridani .... 

E. 

7 

2 43 6.031 

+0.317 

4-0.041 

4- 0.067 

+ 0.463 

—0. 088 

6.831 

3 37 42.672 

+0 54 35 - 841 

4" °-°54 


Eridani .... 


7 

2 47 15. 800 

+0. 342 

+0.045 

— 0.045 

+ 0-497 

—0. 083 

16.556 

3 4 i 52 . 529 

35 - 973 

— 0.078 


y Hydri. 


7 

2 54 26.850 

4-0.661 

4-0.086 

— 1.444 

+ 1 - 7*7 

-0. 075 

2 7 - 795 

3 49 3 - 639 

[ 35 - 844] 



y Eridani .... 


7 

2 S» >-593 

+°- 324 

+0.042 

4- 0.038 

+ 0.470 

—0.072 

2 - 395 

3 52 38. 320 

35 - 925 

— 0.030 

1 

A Tauri. 


7 

2 59 39 - 956 

+0.277 

+0.036 

4 0. 241 

+ 0.466 

—0.070 

40.906 

3 54 16. 755 

35 - 849 

4 - 0.046 


v Tauri. 


7 

3 2 23.871 

+0.182 

+0.024 

+ 0.190 

+ 0.458 

—0.066 

24.649 

3 57 0.613 

35 - 964 

— 0.069 


o l Eridani .... 

E. 

7 

3 ii 36.880 

+0.31* 

+0.041 

-j - o. 091 . 

4- 0.460 

—0.057 

37 - 726 

4 6 13.558 

+0 54 35 - 832 

4 - 0.063 


6 Mens®.: 

W. 

7 

1 3 31 23.221 

—0-895 

+0.693 

— 2 - 57 i 

— 3.002 

—0.035 

l 17.411 

4 25 53. 248 

+0 54 [ 35 - 837] 

• • 


Tj Geminorum. . . 


7 

51318.967 

—0. 257 

+°. 3*5 

+ 0.342 

- 0. 537 

+0.075 

18.905 

6 7 54. 712 

35 - 807 

4- 0.088 


fj. Geminorum. . . 


7 1 

5 21 22.867 

—0. 257 

+0-315 

+ 0.342 

- 0. 537 

+0.084 

22. 814 

6 15 58.752 

35 - 938 

— 0.043 


/3 Canis Majoris . 


7 

5 23 1.871 

— 1 0-331 

1+0.406 

+ 0.005 

— 0. 521 

+0.086 

I. 516 

6 17 37 - 39 * 

35 -875 

4 - 0.020 


v Geminorum. . . 


7 

5 27 3 °- 791 

-O. 262 1 

1 + 0-321 

+ 0.321 

— 0. 529 

+0.090 

30 - 732 

6 22 6. 656 

35 - 9?4 

— 0.029 


f 3 Geminorum. . . 

W. * 

1 

7 ! 

5 35 38 .121 

-O.34I 

J 

l+o. 439 

— 0.040 

— 0.538 

+0.099 

37 - 740 

6 30 13. 660 

+0 54 35 - 920 

— 0.025 


Assuming a' = -f 0.443 + 6a' circle E. 

a" = -f- 0.541 6a" “ W. 

c = -f- 0.427 ~b 6c “ E. 

A t = + ° h 54 m 35*^89 + 6t. 


NORMAL EQUATIONS, 
o = — 0.025 + 1.806 6a' 


— 0.281 6c 4- 0.849 6t 
4-0.193 4- 3.007 6a ff — 0.426 6c 4- 1.728 6t 

— 0.812 — 0.281 6a / — 0.426 6a" 4- 15.969 6c 4- 0.975 6t 

— 0.007 4 - 0.849 6a' 4 - *-7 2 8 6a" 4 - 0.975 6c 4- 11.186 6t 

a'= 4- 0^.462 (circle east); a" = 4 " o*.48i (circle west); c = 0*476 (4- with circle E.). 
Chronometer No. 1254, at 4 b 3 m .9 chron. time, o h 54 m 35 # .895 ± o*.oi2, slow; losing 0^.065 per hour. 


whence 6a / = 4 - 0.019 
6a" — — 0.060 

* 

6c =4- 0.049 
6t =4- 0.004 


a 

Argus. 

E. 

5 

5 

26 29.168 

4 - 

0 

OJ 

0 

—O. 222 

— 0.422 

+ 

1.009 

—0.098 

29.865 

6 21 24.885 

+0 5 4 [55.020] 

# # 

e 

Geminorum. . . 


5 

5 

43 52.886 

4-0.276 

—o -143 

+ 0.244 

+ 

0.628 

—0.067 

53 - 824 

6 38 48. 769 

54 - 945 

-j- O.O48 

a 

Canis Majoris . . 



5 

45 8.239 

+0.329 

—O. I70 

4- 0.016 

4- 0.638 

—0.062 

8.990 

6 40 4.115 

55 -125 

— O. 132 

18 

Monocerotis . . 


7 

5 

46 54.930 

+0.294 

—O. I52 

4- 0.164 

+ 0.613 

—0.059 

55 - 79 ° 

641 50. 729 

54 - 939 

+ 0.054 

f 

Volantis .... 

E. 

7 

6 

14 51.800 

+0.578 

—°. 3 ! 5 

— 1.064 

4 - 

1.817 

—0.005 

52.8II 

7 9 47 - 702 

+0 54[54.891] 

* * 

0 

Chamseleontis. . 

W. 

7 

7 

29 22.486 

- O. 735 

+0.380 

— 1.650 

- 

2.924 

+0.138 

17.695 

8 24 12. 569 

+0 54 [ 54 - 874] 


6 

Hydra .... 


7 

7 

36 38.460 

-O. 288 

+0.174 

4 - 0.180 

- 

0.656 

+0.152 

38. 022 

8 3 « 32 - 994 

54 - 972 

-j- 0.021 

e 

Hydra .... 


7 

7 

45 45 - 573 

—O. 287 

+®. 193 

4 - 0.186 

— 

0.657 

4-0. 169 

45 - *77 

8 40 40.136 

54 - 959 

+ 0.034 

V 

Chamadeontis. . 


7 

7 

50 32.421 

—O. 791 

+0. 555 

— 1.881 

- 

3283 

+0.178 

27 - *99 

8 45 22.439 

[ 55 - 240] 


c 

Hydra .... 


7 

7 

54 23.176 

—O. 288 

4-0. 205 

4- 0.182 

— 

0.656. 

4-0.186 

22. 805 

8 49 > 7-855 

55 -050 

— 0.057 

K 

Cancri. 


7 

8 

6 35 -364 

—O. 279 

+0.193 

4- 0 217 

— 

0.664 

4-0. 209 

35 - 040 

9 1 30.006 

54.966 

-|- 0.027 

6 

Hydra .... 

I 

W. 

7 

8 

13 27.266 

1 

~O. 294 

4-0.189 

i 

+ 0.156 

i 

— 

O. 653 

-fo. 221 

26. 885 

9 8 21.874 

+0 54 54 - 989 

+ 0.004 


NORMAL EQUATIONS. 


Assuming a' =4-0. 208 4 - 6a' circle E. 

a" = 4-0. 543 4- 6a" “ W. 

c = -f- o. 482 4 ~ 6c “ E. 

AT = 4- o b 54” 54 # -958 + 6t 


o = — o. 308 4- 1. 935 6a / — I. 194 6c 4~ o. 011 6t, 

-f 0.199 4- 3. 766 6a" 4- I. 143 (hr 4-I.443* 

— 1. 804 — 1. 194 6a / 4- I. 143 6a" 4- 15. 153 6c — 1. 382 6t 

4- o. 034 4- o. 011 6a' 4- 1.443 6a" — I. 382 6c 4- 8. 855 * 


s. 

whence 6a' =4-0. 248 
6a" — — o. 112 

* =4-0.150 

* =4-0.035 


a' = 4- 0^.456 (circle east); a" — 4- o*.43i (circle west); c = 0^.632 (-f- with circle E.). 
Chronometer No. 1254, at 6 h I7 ni .4 chron. time, o b 54™ 54*.993 ± o*.oi 5 , slow; losing 0M13 per hour. 
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Transits of stars observed at the West Coast of America Telegraph Station, Arica, by Lieut. Commander C. H. Davis, with transit No. 1503, to determine the correction 

of sidereal chronometer Negus J234. 


Date. 

Name of star. 

Circle. 

No. of threads. 

Transit over 
mean of threads. 

Flexure 
and in¬ 
equality 
of pivots. 

Level. 

Azimuth. 

Aberra¬ 
tion and 
colli- 
mation. 

Rate. 

Seconds 
of corr. 
transit. 

R. A. 

Chronometer 

correction. 

V. 

1884. 




h. m. s. 

s. 

s. 

s. 

s. 

s. 

s. 

h. m. s. 

k. m. s. 

s. 

Feb. 4 

0* Eridani .... 

E. 

7 

3 14 55 - S60 

+0.312 

—0. 141 

4- 0.098 

4- 0. 622 

—0.078 

56.373 

4 9 57 - 270 

+0 55 0.897 

— 0.183 


y Tauri. 


7 

3 18 11.263 

+0.271 

-0. 095 

+ °- 3°5 

+ 0.639 

—0.069 

* 2 . 3*4 

4 13 13.048 

0. 734 

— 0.020 


6 Tauri. 


7 

3 21 14.494 

4-0. 268 

—0. 069 

+ 0.323 

+ 0.645 

—0.063 

15.598 

4 16 16.250 

0. 652 

-f 0.062 


6 Mensae. 


7 

3 3 ° 49 - 636 

+0.895 

—0.031 

— 2.822 

+ 3 - 729 

—0. 041 

51.366 

4 25 51-639 

t°- 273] 

. . 


Lacaille, 1639 . . 


7 

3 36 15.821 

+0.996 

-j-o. 066 

— 3328 

-f 4 - 344 

—0. 029 

17. 870 

4 3118.916 

[1.046] 



r Tauri. 


6 

3 40 16. 691 

+0.257 

+0033 

+ 0.377 

4- 0. 668 

—0. 019 

18. 007 

4 35 *8. 694 

0. 687 

-f 0.027 


u Eridani .... 

E. 

7 

3 44 4 «- 79 « 

+°- 305 

4-0.058 

+ 0.137 

4- 0.617 ' 

—0. 010 

42. 898 

4 39 43 - 532 

+0 55 0.634 

-f 0.080 


ir 8 Orionis .... 

W. 

7 

3 48 33 - 9°7 

—0. 287 

-fo. 148 

+ 0.392 

— 0.661 ; 

—0.001 

33 - 500 

4 43 34 - 217 

+0 55 0.717 

— O.OO3 


it 4 Orionis .... 

' 

7 

3 50 3.024 

-0. 289 

4-0. 150 

+ 0.372 

— 0.659 

+0.003 

2. 601 

4 45 3 - >96 

0.595 

-f O. II9 


v* Orionis .... 


7 

3 53 13.820 

—0.295 1 

-fo- *53 

+ 0.323 

— 0.657 ; 

-fo. 010 

* 3 - 354 

4 48 14.074 

0.720 

— 0.006 


r] Mensae. 


7 

4 3 37 -136 

-0.675 

+0. 349 

— 2.970 

— 2.557 

-fo. 035 

3 1 - 3*8 

4 58 33 - 243 

[>•925] 

* * 


e Leporis .... 


7 

4 S 34-497 

—0.340 

4-0. 176 

— 0.070 

— O. 710 

4-o. 038 

33 - 59 * 

5 0 34.438 

0.847 

— O. 133 


0 Leporis .... 


7 

4 28 18.047 

o- 337 

4-o. 231 

— 0.024 

— O. 702 

4-0.090 

17 - 305 

5 23 18.043 

0.738 

— 0.024 


a Leporis .... 


7 

4 3 * 38 - 37 ° 

—o- 33 * 

-fo. 235 

-f 0.009 

— O.689 

-fo. 099 

37-693 

5 27 38.422 

0.635 

+ °- °79 


y Mensae. 

W. 

7 

4 4i 35- 629 

—°- 7*3 

-f°. 554 

— 3- 298 

— 2.796 

+0. *52 

29. 528 

5 36 31.328 

+0 55 [i. 800] 

• • 


NORMAL EQUATIONS. 

o = -f o. 137 -f 4.452 6 a' — 1.064 6 c I. 807 6 t 

— 1.058 -f 3. 164 6 a" -f 2.093^4- 0.315*1/ 

— o. 603 — 1.064 6 a' 4- 2.093 6 a" 4- 19. 573 6 c— 1. 359 6 t 

. _ _ _ . 4" o. 305 4" *• 807 6 a' 4" o. 315 6 a" — 1. 359 dr 4- 11. 323 6 t 

a' = 4 - o*. 528 (circle east); a" = -j- 0^.913 (circle west); c = ©•.636 (4- with circle E.). 
Chronometer No. 1254, at 3 h 48 m .9 chron. time, o* 55® 0^.714 ± o*.oi9, slow; losing 0M34 per hour. 


Assuming a' =4-0. 547 4- da' circle E. 

a" = -f o. 5^9 4 ~ da" “ W. 
c = 4 ~ o. 645 4 ~ dc ** E. 
AT = 4- o*> 55® 0 -. 7 S 4 4 - dt 


s. 

whence 6a' ~ — o. 019 
&»" = + o. 344 
6c = — o. 009 
6t = — o. 035 


Transits of stars observed at the West Coast of America Telegraph Station, Arica, by Lieut. Commander C. H. Davis, with transit No. 1303, to determine the correction 

of sidereal chronometer Negus 1470. 


Date. 

Name of star. 

Circle. 

No. of threads. 

Transit over 
mean of threads. 

Flexure 
and in¬ 
equality 
of pivots. 

Level. 

. 

Azimuth. 

Aberra¬ 
tion and 
colli- 
mation. 

Rate. 

Seconds 
of corr. 
transit. 

R. A. 

Chronometer 

correction. 

V . 

1884. 




h . m . s . 


s . 


s . 

s . 

s . 

h . m . s . 

h . m . s . 

s . 

Feb. 4 

6 Doradus .... 

E. 

7 

10 17 39.864 

+0.521 

0.000 

— 0.905 

+ 1-541 

4-o. 012 

4 *-033 

5 44 36-249 

—4 33 [ 4 - 784] 

. . 


17 Leporis .... 


7 

10 24 12. 794 

+0-324 

—0.083 

+ 0.039 

+ 0.652 

4-o. 010 

13 - 736 

5 51 8.973 

4 - 763 

+ 0.014 


66 Orionis .... 


7 

10 31 56. 224 

-f 0. 291 

—0.075 

+ 0.195 

+ 0.634 

-fo. 008 

57 - 277 

5 58 52.491 

4. 786 

+ 0.037 


v Orionis .... 


7 

10 34 2.546 

+ 0. 272 

—0. 070 

-f 0. 286 

-f 0.653 

+0. 007 

3 - 694 

6 0 58.931 

4 - 763 

-f 0.014 


i 7 Gemi norum . . 


7 

10 40 58. 126 

j+o- 2 57 

-0. 074 

+ °- 359 

-f 0.684 

4-0.005 

59 - 357 

6 7 54.621 

4 - 736 

— 0.013 


0 Canis Majoris . . 

E. 

7 

IO 50 41. 071 

-fo- 33 * 

1 —0. 105 

-f 0.006 

1 

-f 0. 664 

4~o.ooi | 

41. 968 

6 17 37-306 

—4 33 4- 662 

— 0.087 


g * Canis Majoris . . 

W. 

7 

II 3 19.226 

—0.341 

+0.242 

1 

0.040 

— 0.729 

—0.003 

18. 355 

6 30 13-571 

—4 33 4 - 784 

+ 0.035 


15 Monocerotis . . 


7 

11 742.576 

— 0. 281 

+0.163 

-f 0.232 

— 0.682 

— 0.004 

42.004 

6 34 37. 386 

4. 6l8 

— 0.131 


e Geminorum . . 


7 

n 9 55 - *33 

—0. 252 

+0.138 

:+ 0.367 

- 0. 743 

—0.005 

54 - 638 

6 36 49.874 

4.764 

+ 0.015 


a Canis Majoris . . 


1 7 

11 13 9.624 

— o- 329 

!+d. 191 

+ 0.017 

— 0. 701 

— 0.006 

8- 796 

6 40 4.098 

4. 698 

— 0.051 


C Mensae .... 

• i 

l 7 

11 22 59.221 

—0. 908 

+0.623 

— 2.627 

!— 4 -156 

—0.009 

52.144 

6 49 47 -163 

[4.981] 



y Canis Majoris. . 

| 

* 1 

j 7 

11 31 38. 256 

—0. 326 

+0.255 

4 - 0.026 1 

i 1 i 

1— 0. 696 

—0.012 

37 - 5«>3 

6 58 32. 586 

4 - 9*7 

-f 0.168 


y* Volantis .... 

w. 

1 

7 

1 : 

n 42 55-336 

I 0.578 

+0.523 

1 

|— I. 120 

! 

-- 1-995 

—0.016 

52.150 

7 9 47 - 632 

—4 33 [4-418] 

1 



Assuming a' =4-0. 538 4- 6a' circle E. 

a" = + 0.44* +da" “ W. 
c ~ f o. 686 4 “ dc ** E. 
AT = — 4 h 33 “ 4’-75 * + * 


NORMAL EQUATIONS. 

0= 4- o. 077 4- *• 9046a' 4- 0.581 6c 4- i.238d/ 

— 0.053 4- 3.492 6a" 4- 1. 829 6c 4- 0.495 6t 

-f o. 520 -f o. 581 6a' 4- 1. 829 6a" 4- 16. 493 6c — o. 309 6t 

— o. 029 4- 1. 238 6a' 4- o. 495 6a" — o. 309 6c 4- 10. 542 6t 


whence 6a' = — o. 033 
6a" = 4-0.032 
6c = — o. 034 
6t =4-0.004 


a' = 4- o**505 (circle east); a" = 4- o^So (circle west) ; c = o*.652 (4- with circle E.). 


Chronometer No. 1470, at io h 54 m .8 chron. time, 4 h 33™ 4 § »749 ± 0^.017, fast; gaining o*.020 per hour. 

Digitized by V. 


;r nour. 

oogle 
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TELEGRAPHIC DETERMINATION OF LONGITUDES 


Transits of stars observed at the Central and South American Telegraph Station , Paita f by Lieut . Commander C. H. Davis , with transit No. fjoj, to determine the 

correction of sidereal chronometer Negus 1234. 


Date. 

Name of star. 

Circle. 

No. of threads. 

Transit over 
mean of threads. 

Flexure 
and in¬ 
equality 
of pivots. 

Level. 

Azimuth. 

Aberra¬ 
tion and 
colli- 
mation. 

Rate. 

Seconds 
of corr. 
transit. 

R. A. 

Chronometer 

correction. 

V. 

1884. 




h. m. s. 

s. 

s. 

j. 

s. 

s. 

s. 

h. m. s. 

h. m. s. 

s. 

Mar. 3 

p Canis Majoris . . 

E. 

7 

6 4 54 - 959 

+0.323 

+0.043 

+ 0.035 

— 0.074 

— 0.119 

55.167 

6 17 36. 887 

4-0 12 41.720 

4- 0.092 


g* Canis Majoris. . 


7 

6 17 31.143 

+0.325 

0.000 

4- 0.050 

— 0.077 

—0. IOI 

3 1 * 34 ° 

6 30 13. «45 

41.805 

+ 0.007 


15 Monocerotis . . 


7 

6 21 55.187 

+0.309 

— 0.012 

— 0.040 

— 0.072 

—0.094 

55- 278 

6 34 37-052 

41 - 774 

4- 0.038 


15 Lyncis. 


7 

6 34 34.893 

4-0. 268 

— 0.028 

— 0.258 

— 0. 136 

— 0.076 

34 - 663 

6 47 16. 562 

[ 4 1 - 899] 

. . 


y Canis Majoris . . 


7 

6 45 50.176 

4-0.322 

— 0.043 

4- 0.028 

— 0.074 

— 0.059 

5 o. 350 

6 58 32. 243 

41-893 

— 0.081 


6 Canis Majoris . . 


7 

6 51 0.074 

4-0. 328 

—0.044 

4- 0.060 

— 0.079 

—0.051 

0. 288 

7 3 42 .156 

41.868 

— 0.056 


y* Volantis .... 

E. 

7 

6 57 3 - 943 

+0.392 

—0.052 

4-0.404 

— 0. 211 

—0.042 

4 - 434 

7 9 46 - 243 

+0 I2[4I. 809] 

• • 


j 3 Canis Minoris. . 

W. 

7 

7 8 11.824 

—0.310 

4-o. 208 

— 0.001 

-f 0.029 

—0.026 

11.724 

7 20 53.450 

4-0 12 41.726 

4- 0.086 


(* Cancri. 


7 

7 5 2 53-984 

—0.305 

4-0.188 

— 0.002 

4- 0.030 

4-0.041 

53 - 936 

8 5 35 - 584 

41. 648 

+ 0.164 


20 Navis. 


7 

7 55 20.391 

—0.322 

4-0.197 

4- 0.001 

4- 0.030 

4-0.044 

20.341 

8 8 2. 074 

41.733 

+ 0.079 


P Cancri. 


7 

7 57 33 - 680 

-0.309 

+0.187 

— 0.002 

4- 0.029 

-j-o. 048 

33 - 633 

8 10 15459 

41. 826 

— 0.014 


a Mali. 


6 

8 26 16. 628 

-o- 33 2 

4-0.180 

4- 0 003 

+ 0.034 

-}-o. 090 

l6. 603 

8 38 58.316 

4 I .713 

4-0.099 


t Hydrae .... 


7 

8 27 58.081 

— 0.310 

4-0.166 

— 0.001 

4- 0.029 

+0.093 

58.058 

8 40 40.087 

42. 029 

— 0. 217 


6 Hydra .... 


7 

8 55 39 - 899 

—0.312 

4 -o. 149 

— 0.001 

4- 0.029 

4 -o. 134 

39-898 

9 8 21.910 

42. 012 

— 0. 200 


1 Argus. 

W. 

7 

9 « 20.479 

— 0. 360 

4-0.169 

4- 0.009 

4- 0.056 

4-0.142 

20.495 

9 H 2.385 

4-0 i2[4i.89o] 

1 


Assuming a' =— o. 131 -f- 6a' circle E. 

«" = — 0.087 + 6a" “ W. 

c = — o. 154 dr “ E. 
AT == -f oh I2 m 4 i’.8oo -f 6 t 


NORMAL EQUATIONS. 


0 = 4-0.1964-3.171 6a' — I. 193 < 5 r— o. 701 St 

— o. 225 4-1. 723 6a" 4- o. 846 be — o. 149 6t 

— I. 961 — I. 193 6a' 4- o. 846 6a" 4- 18. 235 6c — 1.400 6t 

— o. 060 — o. 701 6a' — o. 149 6a" — 1. 400 6c -f 13.055 6t 


whence da' = — 0.019 
6a" = 4-0.081 
6c =4-0. 104 
St =4-0.016 


a' = — 0M50 (circle east); a" = — o*.oo6 (circle west); c = 0*.050 (— with circle E.). 
Chronometer No. 1254, at 7 h 25 m .4 chron. time, o* 1 I2 m 4i s .8i2 ± 0^.023, slow; losing 0^.089 per hour. 


£ Ononis .... 

E. 

7 

5 22 0.869 

+0.315 

0.000 

— 0.003 

— 0.095 

—0.120 

0.966 

5 34 55-555 

+0 12 54.589 

— O.O4I 

6 Doradus .... 


6 

5 3 * 39989 

+0.376 

0.000 

4- 0.121 

— 0.232 

— O. IOI 

4 °- 153 

5 44 34 - 47 ° 

[ 54 . 317 ] 


6 Leporis .... 


7 

5 33 26. 379 

+0.324 

0.000 

4- 0.017 

— 0.102 

—O.O99 

26. 519 

5 46 21.061 

54-542 

-f 0.006 

a Orionis .... 


7 

5 36 o- *39 

+0.310 

0.000 

— 0.012 

— 0.096 

—0.095 

O. 246 

5 48 54.818 

54 . 572 

— 0.024 

ij Leporis .... 


7 

5 38 13- 7*7 

+0.321 

0.000 

4- 0.009 

— 0.098 

—O. O92 

> 3 - 857 

5 51 8.433 

54-576 

— 0.028 

66 Orionis .... 

. 

7 

5 45 57 - 333 

+0.312 

—0.020 

— 0.009 

— 0095 

—0.080 

57-441 

5 58 52.023 

54. 582 

— O.O34 

22 Camelopardalis . 

E. 

7 

5 53 •*. 507 

4-0. 240 

—0.032 

— 0.156 

— 0.270 

—0.069 

12. 220 

6 6 6.535 

+0 i2[54.315] 

• • 

24 Lyncis. 

W. 

7 

7 20 19. 707 

—0. 267 

+0.108 

— O. 112 

4- 0.103 

+0.060 

* 9 - 599 

7 33 14 -072 

+0 i2[5 4 .473] 

. . 

f Argus. 


7 

7 3 * 3 2 -257 

—0.327 

+0.145 

4- 0.023 

4- 0.058 

+0.077 

32 - 233 

7 44 26.874 

54.641 

— O.O93 

9 Argus. 


7 

7 33 3'-490 

—0.320 

+0.144 

4- 0.010 

4- 0.055 

+0.079 

31-458 

7 46 25. 792 

54 - 334 

+ O. 214 

53 Camelopardalis . | 


7 

7 38 56-157 

—0. 264 

+0.124 

— 0.119 

4- 0.108 

+0.087 

56 .093 

7 S' 50-617 

[ 54 - 524 ] 


15 Argus («). . . . 


7 

7 49 43 - 664 

—0.326 

-t-O. 166 

4- 0.023 

4- 0.058 

+0.103 

43-688 

8 2 38.166 

54-478 

-f 0.070 

f 1 Cancri .... 


7 

7 52 40. 879 

—o* 305 

+0.159 

— 0.026 

4- 0.056 

+0.108 

40. 871 

8 5 35-513 

54-642 

— O.O94 

P Cancri .... 

W. 

7 

7 57 20.860 

—0.309 

4-0.166 

— 0.016 

f 0.054 

+0. H5 

20. 87O 

8 10 15.392 

-fo 12 54. 522 

-j- 0.026 


s. 

Assuming a' = — o. 042 4 ~ 6a' circle E. 

a" = — o. 110 4- 6a" “ W. 

c = — o. 095 4- 6c “ E. 

AT = 4- o* 12"* S4 , .552 4- St 


NORMAL EQUATIONS. 

0 = 4-0.035 4- 3.078 Sa' 4 - o. 248 Sc — o. 601 6t ' 

— 0.070 + Z-*Z$6a "— 2.948^4- 1.247 St 

— o. 229 -f o. 248 6a' — 2. 948 6a" 4- 17.431 Sc — o. 484 St 
-f o. 061 — o. 601 6a' 4- 1. 247 6a" — o. 484 6c 4- 11. 302 St 


s. 

whence 6a' = — o. 015 
6a" = 4-0.046 
Sc =4-0.021 
St =— 0.010 


a' — — o*.o57 (circle east); a" = — o B .o64 (circle west); c = o*.074 (— with circle E.). 
Chronometer No. 1254, at 6 h 40“ chron. time, o* I2 m 54**548 ± o*.oi9 slow; losing o*.o89 per hour. 


Digitized by v^ooQle 
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Transits of stars observed at the Central and South American Telegraph Station , Pa it a, by Lieut. Commander C. H. Davis , with transit No. 1503, to determine the 

correction of sidereal chronometer Negus 1234. 


Date. 

Name of star. 

Circle. 

No. of threads. 

Transit over 
mean of threads. 

Flexure 
and in¬ 
equality 
of pivots. 

Level. 

Azimuth. 

Aberra¬ 
tion and 
colli- 
mation. 

Rate. 

Seconds 
of corr. 
transit. 

R. A. 

Chronometer 

correction. 

V. 

1884. 




h. m. s. 

s. 

5. 

s. 

s. 

s. 

s. 

h. m. s. 

h. m. s . 

s . 

Mar. 13 

y Ononis .... 

E. 

7 

S 5 52-464 

+ 0 - 3 >> 

—O.084 

+ 0.013 

— 0.018 

—0. 086 

52. 600 

518 55.608 

4-0 13 3.008 

4- 0.025 


P Leporis .... 


7 

5 10 14. 207 

+0.324 

—O. 088 

— 0.019 

— 0.019 

—0. 080 

14 - 325 

5 23 17330 

3-005 

4 - 0.028 


d Orionis .... 


7 

513 2.707 

+0.314 

—O. 085 

+ 0.005 

— 0.018 

—0. 076 

2.847 

5 26 5.883 

3 - 036 

— 0.008 


£ Orionis .... 


7 

5 21 52.193 

+«• 3>5 

—O. O78 

+ 0.003 

— 0.018 

—0. 064 

52 . 351 

5 34 55-478 

3-127 

— 0.094 


y Leporis .... 


7 

5 26 35. 376 

'+0.316 

—0.072 

— 0.021 

— 0.019 

—0.057 

35-523 

5 39 38- 5 > 7 

2.994 

4- 0.039 


d Doradus .... 


7 

5 31 31.200 

+0 .376 

—O. 072 

— 0. 136 

— 0.044 

—0.051 

31-273 

5 44 34 - 240 

[2.967] 



d Aurigie .... 

E. 

7 

5 36 57- 264 

+0. 275 

—O.O37 

4- 0.094 

— 0.031 

-0.043 

57.522 

5 5° 0.477 

+0 >3 [ 2 - 955 ] 



66 Orionis .... 

W. 

7 

5 45 49 - >27 

i 

—0.312 

4-0.167 

— 0.007 

— 0.024 

— 0. 031 

48.920 

5 58 5 I -929 

+0 13 3.009 

4- 0.024 


36 Camelopardalis . 


7 

5 48 10.493 

—O. 252 

j 4 ~o. 135 

0.097 

— 0.058 

—0. 028 

1 

10. 193 

6 1 13.198 

[ 3 - 005] 


1 

22 Camelopardalis . 


7 

5 53 3-707 

—O. 240 

4-0.129 

- 0.115 

!- O. 068 

|— 0.021 

3 - 392 

6 6 6.312 

[2.920] 



if Geminorum . . 


7 

5 54 5 >- >20 

— O. 302 

40.162 

— 0.021 

— 0.026 

—0.019 

50 - 9 H 

6 7 54.048 

3 - >34 

— 0. IOI 


9 Argus. 


7 

7 33 22.947 

- O. 320 

4-o. 129 j 

4- 0.006 

— 0.025 

+°- >>6 

22.853 

7 46 25. 732 

2.879 

4- 0.154 


15 Argus (1) ... 


7 

7 49 35 - > 3 ° 

—O. 326 

4 -o. 131 

4- 0.015 

- O. 026 

+0. 138 

35.062 

8 2 38. 100 

3 -038 

— 0.005 


30 Monocerotis . . 

W.' 

7 

8 6 50. 700 

- 0-315 

4-0.127 

— 0.001 

— 0.024 

4-0.162 

1 

50.649 

8 >9 53 - 740 

+0 >3 3 - 099 

— 0.066 


NORMAL EQUATIONS. 


Assuming a' = -f o. 051 -f* circle E. 

a" = — o. 145 -f 6a" “ W. 

c ■=. — 0.052 -{-6c “ E. 

AT = -f oh I 3 m 3».033 4- 6t. 


' o = — o. 007 -f- 2. 647 6a? — o. 535 6c — o. 143 6t 

— o. 161 -f- 3. 605 6a "— 3. 519 6c + 1.452CJ/ 

— °-575 —°-535 6a' — 3.519 17.465 o. 192*5/ 

— 0.006 — o. 143 4 ~ *.452 6a" -f- o. 192 dr 4- II. 307 ( 5 / 


whence da' = 4- o. 013 
6a" = 4- o. 103 
dr = 4- o. 055 
d/ -- — o. 014 


a' = 4 - o*.o 64 (circle east); a" — — o>.042 (circle west); r o B .oo3 ( 4 - with circle E.). 
Chronometer No. 1254, at 6 h i8 m .8 chron. time, o* 1 I3 m 3**033 ± o*.oi6, slow; losing o*.o82 per hour. 


Mar. 14 

y Orionis .... 

E. 

7 

5 5 5 °- 364 

+°- 3 >> 

4-0.063 4- 0.008 

i 

0 

1 

—0.038 

50.628 

5 >8 55 - 59 ° 

4-013 4.962—0.032 


P Leporis .... 


7 

5 10 12. 203 

4-0.324 4-0.093 — 0.012 

— 0.086 

—0033 

12.489 

5 23 > 7 - 3°5 

4.816 4- 0.114 


d Orionis .... 


7 

5 13 0.577 

+o- 3>4 

4-0.110 4-o- °°3 

— 0.080 

—0.029 

0.895 

5 26 5.863 

4. 968 — 0.038 


1 Orionis .... 


7 

516 41.297 

+°- 3*7 

40.114 — 0.001 

— 0.080 

—0.024 

41.623 

5 29 46 - 5*7 

4.894 4- 0.036 

C Orionis .... 


7 

5 21 50.031 

+o- 3*5 

4-0.127 -f 0.002 

— 0.080 

0.018 

50.380 

5 34 55-459 

• 5.079 - 0.149 

d Doradus .... 

. 

7 

5 3* 29. 121 

+°- 376 

4-0.152 — 0.087 

- 0.195 

—0.005 

29.362 

5 44 34 - >83 

[4.821] .. 

36 Camelopardalis . 

E. 

7 

5 48 8.157 

4-o. 252 

4-0.068 4- o- °94 

— 0.195 

4-0.018 

8. 394 

6 l 13. 142 

+013 [4.748] .. 

2 Lyncis. 

W. 

7 

5 56 20. 786 

—0.267 

4-0. 251 — 0. 308 

4- 0.074 

4-0.029 : 

20. 565 

6 9 25. 461 

-ho 13 [4.886] . . 

P Canis Majoris. . 

. 

7 

6 4 31.603 

-0.323 

4-0.303 4- 0.041 

\ 0.040 

-(-0.040 

31-704 

6 17 36. 667 

4.963 — 0.033 


10 Monocerotis . . 


7 

6 9 10.234 

-0.316 

,4-o. 297 —0.001 

} 0.038 

4-0.046 

10. 298 

6 22 15. 188 

4.890 4- 0.040 


Canis Majoris. . 

w. 

7 

6 17 7.919 

-0-325 

-f-0.306 4- 0.058 

4 0.041 

4-o. 057 

8.056 

6 30 12. 921 

4 0 13 4.865 4 0.065 


s. 

Assuming a' =4-0.060 4- 6a' circle E. 

a" = — o. 201 4- 6a" “ W. 

r = — 0.074 4-“ E. 
AT = 4- ob 13m 4**932 4 - 


NORMAL EQUATIONS. 

o = 4- o. 056 4- 2. 963 6a' 4- O. 132 dr 4- o. 079 6t 

— 0.013 4- 1. 444 6a" — I. 315 dr-f-o. 174 d/ 

— o. 139 4- o. 132 6a' — I. 315 6a" 4 13. 462 dr f 2. 535 6t 

4 - o. 078 4- o. 079 6a' 4- o. 174 6a" 4- 2. 535 dr 4- 8. 995 6t 


s. 


whence 6a' 

=—0.019 

6a" 

-- + 0.025 

6c 

= + °-°*5 

6t 

^ — 0.013 


a' = 4 * o*.04i (circle east); a" = — 0M76 (circle west); c = o*x>59 (— with circle E.). 
Chronometer No. 1254, at 5 b 34 m .8 chron. time, o*» 13"* 4*-930 rfc o".oi9, slow; losing 0^.080 per hour. 


11959 D 
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TELEGRAPHIC DETERMINATION OF LONGITUDES 


Transits of stars observed at the Public Square , Galveston , by Lieut. John A. Norris , with transit No. /joq, to determine the correction of sidereal chronometer 

Negus 1295. 


Date. 

Name of star. 

Circle. 

No. of threads. 

Transit over 
mean of threads. 

Flexure 
and in¬ 
equality 
of pivots. 

Level. 

Azimuth. 

Aberra¬ 
tion and 
colli- 
mation. 

Rate. 

Seconds 
of corr. 
transit. 

R. A. 

Chronometer 

correction. 

r. 

1883. 




h. m. s. 

s. 

s. 

s. 

s. 

s. 

s. 

h. m. s. 

h. m. s. 

s. 

Mar. 31 

ir Cephei S. P. . . 

E. 

7 

1214 46-371 

—0. 261 

+0.057 

4- 0.808 

— 1. 201 

—0.055 

45 719 

23 4 8.838 

— 1 io[36. 881] 

• • 


d Leonis. 


7 

12 18 31.717 

+0.300 

—0.066 

+ 0.033 

+ °- 339 

—0.047 

32. 276 

11 755705 

36.57* 

+ 0.005 


d Crateris .... 


7 

12 24 8. 143 

4-0. 212 

—0. 046 

+ °-155 

4 0.326 

—0.040 

8. 750 

11 13 32.246 

36-504 

— 0.062 


X Draconis.... 


7 

12 35 6.55° 

+°- 627 

-0 .137 

— 0.417 

4 - 0 923 

-0. 024 

7 - 5 22 

11 24 30.671 

[36.851] 

. . 


w Leonis. 


5 

12 41 36.253 

+0. 246 

—0.054 : 

-j- 0.108 , 

4- 0.316 

—0.016 

36. 853 

11 31 0. 160 

36-693 

4- 0.127 


P Leonis. 


7 

12 S3 44.011 

+0. 284 

—0.062 

1+ 0.055 

1 f 0.327 

0.000 

44.615 

11 43 8.098 

36- 5*7 

— 0.049 


P Virginis .... 

E. 

7 

12 55 14. 6l6 ! 

+0. 253 

—0.062 1 

4- 0 099 

4- 0.316 

0.000 

15. 222 

11 44 38. 700 

— I IO 36. 522 

— 0.044 


Jr Virginis .... 

w. 

7 

13 5 32.6U 

—0. 264 

—0.109 

j 0.026 

- 0. 355 

4-0.016 

3 *- 9 2 5 

11 54 55.287 

— I IO 36. 638 

4- 0.072 


0 Virginis .... 


7 

13 9 54 - 867 

—0. 269 

—0. 101 

4- 0 023 

- 0 .357 

40.024 

54.187 

11 59 17.582 

36.605 

4- 0.039 


y Corvi. 


7 

13 20 27.377 

—0. 205 

0.057 

f 0.051 

— 0. 368 

4-o. 032 

26.830 

12 9 50.312 

36.518 | 

— 0.048 


tj Virginis .... 


7 

13 24 35-047 

—°- 247 

-0.059 j 

4- 0.033 

- 0. 352 

40.040 

34.462 

12 13 57-932 

36. 53 « | 

— 0.036 


k Draconis.... 


7 

13 39 ii-279 

L0.636 

—0.072 1 

— 0.134 

— 1.051 

+0.055 

9.441 

12 28 32.897 

[36. 544 ] 

. • 


21 Cassiop. S. P . . 

W. 

6 

13 48 29.658 

l+o- 248 

40.006 

4- 0. 245 

4 - 1.305 

4-0.071 

3 i -533 

O 37 54 - 9*4 

j— 1 io[36. 619] 

• • 


Assuming a' = -{- o. 336 -|~ 6a' circle E. 

a” — -f o. 073 -f 6a" " W. 

c = -j- o. 321 -f dr “ E. 

AT = — I h I 0 m 36 b .593 -I- d/ 


NORMAL EQUATIONS. 


o =-{-o. 396-{-3. 562 da' — o. 886 6c -f 2. 138 d/ 

— o. 025 -f 3. 524 6a" -f o. 901 dr -f- 2. 034 # 

— o. 340 — o. 886 6a' -f- o. 901 6a" -f- 16. 658 dr -f 1.065 6t 

-f °- °95 2 * *38 6a' -f 2. 034 6a" -f 1. 065 dr + 9. 670 d/ 


whence 6a' — — o. 117 
6a" — — o. 005 
dr =-{-0.013 
d/ =-{-o. 016 


a' = -j- o*.2i9 (circle east); a" = -{- o*.o68 (circle west); r = 0^.334 (-f- with circle E.). 
Chronometer No. 1295, at I2 h 55 m chron. time, i h io 1 " 36. , 566 dz o".oi5, fast; losing 0^.079 per hour. 


April 1 

41 Leonis Minoris . 

E. 

7 

** 47 39 - 5 2 9 

4-0.308 

f 0.044 

4- 0.023 

4 0.618 

—0.090 

40 . 432 

10 37 5 - 73 2 

8 

4 

ro 

0 

7 

-j- 0.002 


42 Leonis Minoris . 


7 

” 49 57-777 

+°- 33 * 

+0.047 

— 0.009 

4 0.661 

—0.090 

58.717 

10 39 24.019 

34698 

O. OOO 


/ Leonis. 


7 

11 53 42. 806 

+0.274 

i 0.039 

4- 0.070 

+ 0.576 

—0.082 

43- 683 

10 43 8. 958 

34 - 7 2 5 

4- 0.027 


Groom. 1706 . . 


6 

12 in. 121 

+0. 922 

(0.130 

— 0.834 

* 2.809 

-0.075 

M O73 

10 50 39 - 338 

[ 34 - 735 ]; • • 


a Leonis. 


7 

12 25 42. 507 

+0.263 

f-o. 037 

4- 0.086 

- 0.569 

—0.045 

43 - 4*7 

11 15 8.795 

34 . 622 

— O.O76 


p Leonis. 


7 

12 53 4 i -773 

} 0. 284 

d-O. 040 

-p 0.056 

1- 0.585 

—0.008 

42 . 730 

ii 43 8.096 

34-634 

— O.064 


p Virginis .... 


6 

12 55 12. 526 

+°- 2 53 

-f 0.036 

4- 0. 100 

4 0. 566 

—0.008 

13-473 

1144 38.699 

34 - 774 

-f O.O76 


Groom. 1852 . . 

E. 

4 

13 9 54 * 295 

+0.875 

+0.124 

— 0.769 

4 2.623 

+0.015 

57 - '63 

11 59 22. 508 

—i io[34.655] 



y Corvi. 

\V. 

7 1 

13 20 25.481 

-O. 205 

4-o. 198 

4- 0.046 

— 0.628 

'40.022 

24.914 

12 9 50.3*4 

— I 10 34. 600 

— O.O98 


Virginis .... 

• , i 

7l 

13 24 33.166 

-O. 247 

4 0. 253 

4 0.030 

— 0. 601 

14-o. 030 

32 . 631 

* 2 *3 57 - 934 - 

34 - 697 

— 0.001 


20 Comic. 


7 

13 34 28.441 

— 0.301 , 

4-o -354 14-0.009 

— 0.646 

4 -o. 045 

53 - 233 , 

12 23 53. 233 

34.669 

— 0.029 


k Draconis.... 


7 

*3 39 9 - 264 

—O. 636 

+0.791 

— O.I2Q 

- 1.795 

+0-045, 

7-549 

12 28 32.894 1 

[ 34 - 655] 



31 Coron.Bor. . . 


7 

*3 56 37-763 

—0.321 

+0.483 

4- 0.001 

— 0.682 

+0.068 

37-312 

12 46 2. 636 

34- 676 

— 0.022 


8 Draconis.... 


7 

14 I 28. 179 1 

-0. 559 

+0.879 

— 0.090 

— 1.482 

+0-075 : 

27.002 

12 50 52. 275 | 

[ 34 - 7 2 7 ]j 

• • 


# Virginis .... 


7 

14 14 31384 

0. 235 

4-0.415 

+ 0.034 

— 0.603 

40.090 

31.085 

*3 3 56 - 334 

34 - 75 * 

+ °°53 


43 Comae. 

w. 

7 

14 17 2.519 

—0.322 

+0.582 

4- 0.001 

— 0.684 

40. O98 

2.194 

13 627.370 

—1 10 34. 824 

+ 0.126 


Assuming a' = -}- o. 343 6a' circle E. 

a" = -{- o. 124 4- 6a" “ W. 
r =4-0.600 -f dr “ E. 
AT = — i h 10“ 34».723 4- 6t 


NORMAL EQUATIONS. 

o = -j- o. 252 -j- 2. 452 6a' — 1. 062 dr 4- 0.942 6t 

4-0.132 -j- 2. 541 6a" 4- 0.166 dr 4- I.i79d/ 

4- o. 246 — I. 062 6a' -(- o. 166 6a" -}- 20. 443 dr — o. 661 6t 

— o. 173 -j- o. 942 6a' 4- I. 179 6a" — o. 661 dr 4~ 12. 631 6t 


whence 6a' = — o. 121 
6a" = — o. 063 
dr =—0.017 
6t =4-0.028 


a' = 4 - 0^.222 (circle east); a" = 4 - o*.o6i (circle west); r = o*.583 (4- with circle E.). 
Chronometer No. 1295, at I 3 h ° m chron. time, i h io™ 34*.698 dr 0^,013, fast; losing o».075 per hour. 


Digitized by v^ooQle 


















IN MEXICO AND CENTRAL AND SOUTH AMERICA, 


59 


Transits of stars observed at the Public Square , Galveston , by Lieut. John A. Norris , with transit No. 1504, to determine the correction of sidereal chronometer 

Negus 1295. 


Date. 

Name of star. 

Circle. 

No. of threads. 

Transit over 
mean of threads. 

Flexure 
and in¬ 
equality 
of pivots. 

Level. 

Azimuth. 

Aberra¬ 
tion and 
colli- 
mation. 

Rate. 

Seconds 
of corr. 
transit. 

R. A. 

Chronometer 

correction. 

V. 

1883. 




h. m. s. 

s. 

s. 

s. 

s. 

s. 

s. 

h. m. s. 

h. m. s. 

s. 

April 2 

0 Geminorum , . 

E. 

7 

8 56 54.350 

+0.318 

0. 000 

+ 0. on 

+ 0.718 

—0. 052 

55-345 

7 46 22.153 

—1 10 33. 192 

— 0.024 


< j 1 Cancri. 


7 

9 4 25 - 3 " 

+0314 

—0. 018 

4- 0.018 

4- 0.710 

-0.037 

26. 298 

7 53 53 -099 

33-<99 

— 0.017 


X Geminorum . . 


7 

9 6 54. 166 

4-0.321 

—0. 024 

4- 0.006 

4- 0.726 

—0- 037 

35158 

7 56 21.918 

33 - 240 

4- 0.024 


3 Ursae Majoris H . 


7 

9 11 44. 193 

4-0.604 

—0. 066 

— 0.440 

+ *- 77 * 

—0. 030 

46.032 

8 1 12.815 

[ 33 - 2 * 7 ] 



£* Cancri. 


7 

9 16 4.346 

+0.292 

—0.041 

+ 0.052 

+ 0.673 

—0. 020 

5 -302 

8 5 32 055 

33 - 247 

+ 0.031 


* Cephei S. P . . 


7 

9 23 21.914 

—o- 37 * 

4-0.072 

+ 1-°94 

— 2.924 

—0. 015 

19.770 

20 12 46. 598 

[ 33 -172] 



30 Monocerotis . . 


7 

9 30 23.073 

4 -o- 238 

—0.059 

+ 0.136 

4- 0.641 

—0. 007 

24.022 

8 *9 50 . 739 

33- 283 

4- 0.067 


i 7 Cancri. 

E. 

7 

9 36 3 °- 833 

4-0. 299 

—0.089 

4- 0.040 

+ 0.685 

0. 000 

3*768 

8 25 58.645 

—1 10 33.123 

— 0.093 


y Cancri. 

W. 

7 

9 47 6. 976 

—0.302 

i 

-fo. 246 

4- 0.015 

— 0. 729 

4-0.015 

6. 221 

8 36 33.021 

-1 10 33. 200 

— 0.016 


d Cancri. 


7 

9 48 38. 164 

—0. 293 

4-0.245 

4- 0.020 

- 0.713 

4-0.015 

37 - 438 

8 38 4. 226 

33-212 

— 0.004 


1 Cancri. 


7 

9 50 13 - *76 

—0. 324 

4-0. 276 

0.000 

— 0.774 

4-0.015 

12.369 

8 39 39 - * 9 * 

33-178 

— 0.038 


0* Cancri (mean) . 


7 

9 57 42. 619 

—o- 330 

+0.317 

— 0.004 

— 0.789 

4-0.030 

41.843 

8 47 8.553 

33 - 290 

+ 0.074 


p Ursae Majoris . . 


7 

10 2 37.421 

-0.591 

4-0.606 

— 0.176 

— 1. 8 n 

4-0.030 

35-479 

8 52 2.393 

[33-086] 

• . 


0* Ursae Majoris . . 


7 

10 10 43. 729 

—O- 583 

4-0.661 

— 0.171 

- 1-774 

4-0.044 

41. 906 

908. 572 

[ 33 - 334 ] 



# Hydrae .... 

W. 

7 

10 18 52.523 

—0.254 

+0.317 

+ 0.047 

— 0.677 

+0.052 

52.008 

9 8 18.795 

— 1 10 33.213 

— 0.003 


s. 

Assuming a ' — o. 242 -j- 6a' circle E. 

4.0. 156 + da" “ W. 
c = -j- o. 672 -{- 6 c “ E. 
/\T = — i b io m 33 B .22o -}- J/ 


NORMAL EQUATIONS. 

o = — o. 051 -f- 2. 809 da' — 1. 843 dr -f- i.03irf/' 

4-0.102 4 ~ !• 616 6a" 4 ~ 1.422 6c — 0.077 < 5 / 

4- o. 368 — 1. 843 6a' 4- 1 • 422 6a" 4- 20.032 6c — o. 049 6t 

— o. 061 4- I. 031 6a' — o. 077 6a" — o. 049 dr -j- 11. 819 6t * 


s. 

whence 6a' = -f- o. °°8 
6a" — — 0.051 
6c = — o. 014 
6t — 4r o. 008 


a' = 4- 0^.250 (circle east); a" = -f- °** io 5 (circle west); c — 0^.658 ( 4 - with circle E.). 
Chronometer No. 1295, at 9 b 35®.o chron. time, i b 10® 33 B .2i6 ± 0^.010, fast; losing o B .074 per hour. 


£ Cancri. 

E. 

7 

9 20 35.996 

-f-o. 270 

+0.070 

+ 0. * 3 * 

4- 0.662 

—0. <53 

36.976 

8 10 12.040 

—I 10 24. 936 

+ 0 . JI 3 

17 Cancri. 


7 

9 36 22.393 

+0.299 

-fo. 066 

-}- 0.060 

+ 0.699 

—0.126 

23- 39 < 

8 25 58-573 

24. 818 

— 0.005 

y Cancri. 


7 

9 46 56.7*1 

+0- 303 

4-0.060 

+ 0.053 

+ 0.704 

—0.108 

57 - 723 

8 36 32- 945 

24.778 

— 0.045 

t Cancri. 


7 

9 50 2.883 

+0-324 

-fo. 062 

4- 0.001 

+ 0.748 

—0.108 

3 - 9<o 

8 39 39 - **9 

24.79* 

— 0.032 

p Ursae Majoris . . 


7 

10 2 25.179 

+0. 591 

4-0.096 

— 0.639 

+ *-749 

—0.090 

26. 886 

8 52 2.194 

[24.692] 


k Cancri. 


7 

10 11 50.461 

+0. 274 

+0.039 

4- 0.121 

+ O. 665 

—0.072 

51.488 

9 * 26.715 

24. 773 

— 0.050 

77 Draconis, S. P . 


7 

10 *813.457 

—0.386 

—0.048 

+ *704 

- 3 -053 

— 0.063 

11.611 

21 7 47-023 

[24.588] 


83 Cancri. 

E. 

7 

10 22 53.043 

4-0.292 

+0.032 

+ 0.077 

4- 0.688 

—0.054 

54.078 

9 12 29. 226 

—1 ro 24.852 

-f 0.029 

35 H. Ursae Majoris. 

W. 

7 

11 45 11.279 

— 0. 621 

-fo. 882 

— 0.373 

— *985 

4-0.072 

9 - 254 

10 34 44.424 

— I Io[2+ 830] 


42 Leon is Minoris . 


7 

11 49 49.486 

-O- 33 1 

-fo. 482 

— 0.008 

— 0.806 

+°. ° 7 2 

48.895 

10 39 23. 970 

24.925 

-j- 0. 102 

/ Leonis. 


7 

<i 53 34.129 

— o- 274 

+0.407 

+ 0.063 

— 0. 702 

4-0.081 

33 - 704 

10 43 8.924 

24. 780 

— 0.043 

a Ursae Majoris . . 


7 

12 6 59. 229 

— 0. 512 

-f-O. 806 

— 0.236 

— 1.486 

+0.099 

57.900 

10 56 33. 206 

[24.694] 


d Leonis. 


7 

12 18 20. 864 

—0.300 

4-0.496 

+ 0.030 

— 0. 739 

+0.117 

20. 468 

11 7 55.671 

24.797 

— 0.026 

d Crateris .... 


7 

12 23 57.294 

— 0. 212 

+0.358 

4- 0.142 

— 0. 710 

+0.126 

56.998 

11 13 32. 222 

24.776 

— 0.047 

0 Leonis. 

• 

7 

12 25 33.860 

—0. 263 

+0.449 

+ 0.078 

— 0. 694 

+0.126 

33 - 556 

11 15 8.771 

2+785 

— 0.038 

1 Leonis. 

W. 

7 

12 28 17. 186 

—0. 274 

+0.473 

+ 0.063 

— 0. 702 

+0.13s 

16.881 

11 17 52.019 

—I 10 24.862 

+ 0.039 


Assuming a' = 4 - o. 311 4 - 6a' circle E. 

a" =-f-o. 219da" “ W. 
c =4-0.692 4- dr “ E. 
— — i b 10® 24 B .8i9 4- 6t 


NORMAL EQUATIONS. 

'0 = — 0.2434-2.752 6a' — i. 731 dr 4- I.i48d/' 

4-0.041 -j - 2. 117 6a" -f- 0.170 dr 4- i.025d/ 

4- o. 661 — I. 731 6a' 4- o. 170 6a" 4- 20. 565 dr — I. 076 6t 
— o. 132 4" !• 148 6a' 4“ I. 025 6a" — 1.076 dr-{-12. 900 d/^ 


s. 

whence 6a' =4-0.070 
6a" = — o. 019 
dr = — o. 021 
6t =4-0.004 


a' = -j" 0^381 (circle east); a" = -|- &.200 (circle west); r = o 1 .671 ( 4 - with circle E.). 
Chronometer No, 1295, at 1 o® phjon. tun? J h jo® 24 B .823 ± o B .oi2, fast; losing 0^.090 per hour. 
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TELEGRAPHIC DETERMINATION OF LONGITUDES 


Transits of stars observed at the Public Square , Galveston , by Lieut . John 'A. Morris , transit Afc. /j<v, to determine the correction of sidereal chronometer 

Negus 12Q5. 


Date. 

Name of star. 

Circle. 

No. of threads. 

Transit over 
mean of threads. 

Flexure 
and in¬ 
equality 
of pivots. 

Level. Azimuth. 

Aberra¬ 
tion and 
colli- 
mation. 

Rate. 

Seconds 
of corr. 
transit. 

R. A. 

Chronometer 

correction. 

V. 

ro 

00 

00 




h. m. s. 

s. 

J. s . 

s. 

s. 

s. 

//. m. s. 

h. m. s. 

s . 

April 9 

Groom. 3241, S. P 

E. 

7 

9 40 50.414 

— 0. 183 

— 0.050 4- 0.770 

- 2.504 

— 0. 044 

48. 403 

20 30 29. 734 

—1 io[i8. 669] 



y Cancri .... 


7 

9 46 50. 366 

+<>• 303 

4-0.067 4 0.033 

4- 0.828 

— 0. 036 

51.561 

8 36 32. 890 

18. 671 

-f 0.058 


6 Cancri .... 


7 

9 48 21. 550 

+0- 293 

-f 0.062 4- 0.046 

4- 0.810 

—0.036 

22. 725 

8 38 4. 113 

18. 612 

— 0.001 


t Cancri .... 


7 

9 49 56.396 

+°- 324 

4-0.064 0.000 

+ 0.879 

— 0. 036 

57.627 

8 39 39-064 

18.563 

— 0.050 


& 1 Cancri .... 


7 

9 57 25 - 796 

+0.330 

4-0.047 — 0.008 

4- 0.896 

— 0. 018 

27.043 

8 47 8. 420 

18. 623 

-f 0.010 


£ Hydrce .... 


7 

9 59 3>-997 

4*0. 262 

4-0.033 4- 0.094 

+ o- 773 

— 0. 018 

33 - 141 

8 49 14. 521 

18. 620 

-1- 0.007 


12 Yr. Cat. i879,S.P 


6 

10 3 11.400 

—0.548 

-0.054 4- 1.324 

- 4-473 

—0. 009 

7.640 

20 52 49. 120 

[18.520] 



k Cancri .... 


7 

10 11 44. 117 

+0.274 

4*0. 007 f- °- 077 

N 

ac 

o' 

+ 

0. 000 

45-257 

9 i 26.670 

18. 587 

— 0.026 


77 Draconis, S. P . 

E. 

7 

10 18 8.829 

—0.386 

4-0.009 4- 1.078 

— 3 * 59 * 

-j-o. 009 

5-948 

21 7 47-333 

—I io[i8. 615] 



83 Cancri .... 

w. 

7 

10 22 48.636 

0. 292 

4-0. 286 — 0.013 

— 0.847 

4-0.018 

47.788 

9 12 29. 181 

— 1 10 18. 607 

— 0.006 


1 Draconis, H . . 


7 

10 30 48.764 

-*•213 

+'•336 + 0-364 

- 5- 665 

4-0.027 

43-613 

9 20 25. 090 

[18.523] 



Groom. 1564 . . 


7 

10 42 36. 936 

—• 0.623 

4-0.843 -f 0.122 

— 2. 325 

,4-0.044 

34 - 997 

9 32 16. 342 

[18.655] 



0 Leonis. 


7 

10 45 15. 800 

—0. 272 

4-0. 378 — 0.021 

— O. 8l8 

fo. 053 

15.120 

9 34 5 6 - 540 

18. 580 

— 0.033 


e Leonis. 

w. 

7 

10 49 34. 177 

-0.309 

4-0.442 — 0.006 

— O. 882 

j+o. 053 

33-475 

9 39 14. 820 

— 1 10 18. 655 

-f 0. 042 


Assuming a' = -f o. 201 -f d«' circle E. 

a" = — 0.044 -f da" “ W. 

f = o. 767 -f be ** E. 

/\T = — i b io ra i8*.6o 3 -f d/ 


NORMAL EQUATIONS. 

0 = — o. no -f 5.488 da' — 4. 360 6 c -f- 2. 254 6 t 

+ 0.005 4-2159 6 a" 2.079 6 c 4- o. 003 6 t 

— o. 149 — 4. 360 6 a / 4- 2.079 6 a" 4- 19. 729 6 c 4- 1. 113 6 t 

— o. 004 4- 2. 254 6 a' 4- o. 003 6 a" 4" I. 113 6 c 4- 9. 568 6 t 


s. 

whence 6 a' = 4- o. 040 
6 a" = — o. 021 
6 c = -j- 0.019 
6 t = — o. 011 


a' = 4- o*.24i (circle east) ; a" = — o , *o65 (circle west) ; c = o*.786 (4- with circle E.). 
Chronometer No. 1295, at io b io m chron. time, i b io m i8*.6i3 ± o*.oo8, fast; losing o*.o89 per hour. . 


a Hydne . .. . . 

E. 

7 

10 32 5 - 503 

-fo. 227 

4-0.088 

-f 0.126 

4- 0. 708 

—0. 209 

6-443 

9 21 52.380 

—1 10 14.063 

+ 0.071 

Groom. 1564 . . 


7 

10 42 28.186 

-f 0.623 

-fo. 207 

— 0.385 

-f 2.027 

—0. 190 

30. 468 

9 32 16. 249 

[14.219] 


0 Leonis .... 


7 

10 45 9. 564 

-f 0. 272 

-f 0.087 

4- 0.067 

+ 0.713 

—0.190 

10.513 

9 34 56.511 

14.002 

+ 0.010 

e Leonis .... 


7 

10 49 27.720 

+0.309 

4-o. 092 

-f 0.019 

+ 0.769 

—0.180 

28.729 

9 39 * 4 - 791 

> 3 - 938 

- 0.054 

r Leonis .... 


7 

12 32 10. 666 

+°- 255 

4-o. 112 

4- 0.089 

-f 0.702 

—0.019 

II. 805 

11 21 57.790 

14.015 

+ 0.023 

3 Draconis .... 


7 

12 46 11.471 

+°- 579 

-fo. 186 

— 0.329 

+1823 

0.000 

13 - 730 

>> 35 59 871 

[* 3 - 859 ] 


P Leonis .... 


7 

12 53 20.813 

f-O. 284 

+o- 073 

-f 0.052 

-f 0. 726 

4-0.010 

21. 958 

11 43 8.062 

13. 896 

— 0.096 

P Virginis .... 

E. 

7 

<2 54 51 -557 

+<>• 253 

4-0.062 

+ 0.093 

4- 0. 702 

4-0.019 

52. 686 

n 44 38.677 

—I IO I4.OO9 

+ 0.017 

n Virginis .... 

W. 

7 

13 5 9.869 

—O. 264 

+°- 3*7 

-f 0.028 

— o- 743 

+0.028 

9 - 235 

11 54 55-252 

—1 10 13.983 

— 0.009 

Groom. 1852 . . 


7 

13 9 39-697 

—0. 875 

+ 1.088 

- 0. 253 

— 3 - 42 i 

+0.038 

36. 274 

11 59 22. 202 

[14.072; 


4 Draconis, H . . 


7 

13*7 5 - *14 

—°- 9«3 

+ 1-213 

— 0. 271 

— 3. 624 

+0.048 

1.567 

12 6 47. 728 

[> 3 - 839 ] 

. • 

tj Virginis .... 


7 

13 24 12.494 

-0.247 

+ 0-344 

4- 0.036 

— 0. 737 

+0.066 

ii -956 

12 13 57-940 

14 . Ol6 

-f 0.024 

y Virginis .... 


7 

13 46 1. 104 

—0245 

+0. 369 

+ °* °37 

— 0. 737 

+0.095 

0.623 

12 35 46.691 

* 3 - 932 

— 0.060 

31 Coron. Bor. . . 


7 

13 5617.266 

—0. 321 

+0. 488 

-f 0.002 

— 0.836 

+0. * 14 

>6-713 

12 46 2. 652 

14.061 

-f 0.069 

6 Virginis .... 


7 

'3 59 59 - 779 

-O. 256 

+0. 392 

4- 0.031 

— o- 738 

+0.124 

59 - 332 

12 49 45 - 3*2 

14.020 

-f 0.028 

e Virginis .... 

W. 

7 

14 6 38.279 

—O. 275 

-fo. 426 

4- 0.023 

— o- 752 

+0.133 

37 - 834 

12 56 23. 866 

—1 10 13. 968 

t 

— 0.024 


Assuming a' =4-0. 370 4- 6 a' circle E. 

a" = 4- o. 080 4. 6 a" “ W. 

c =4-0.700 4- 6 c “ E. 
AT = — i b io m I4".023 4- 6 t 


NORMAL EQUATIONS. 

0=4-0. 348 4- 2. 364 6 a' 4- o. 060 6 c 4- 1. 366 6 t 

— o. 038 4" 3- 080 d<2 // 4- o. 745 6 c 4- 1. 526 6 t 

— o. 388 4 - o. 060 6 a' 4 - o. 745 6 a" 4 - 20. 057 6 c 4 - o. 476 6 t 
o. 158 4- l-366 6 a' 4- I. 526 6 a" -f- o. 476 d«r-f 12. 639 d/ 


j. 

whence 6 a' = — o. 165 
6 a" = — o. 007 
6 c =4-0.019 
6 t =-fo. 031 


a' = 4~o , .205 (circle east) ; a" = 4- o*.073 (circle west); c = &.719 ( 4 ~ with circle E.). 
Chronometer No. 1295, at I2 h 45 m chron. time, i b io m I3*.992 ± o*.oio fast; losing o*.095 per hour. 


Digitized by v^ooQle 
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Transits of stars observed at Arica , by Lieut. John A. Norris , with transit No. 1504, to determine the correction of sidereal chronometer Negus 1295. 


Date. 

Name of star. 

Circle. 

No. of threads. 

Transit over 
mean of threads. 

Flexure 
and in¬ 
equality 
of pivots. 

Level. 

Azimuth. 

Aberra¬ 
tion and 
colli- 
mation. 

Rate. 

Seconds 
of corr. 
transit. 


R. 

A. 

Chronometer 

correction. 

V. 

1883. 







h. 

m. 

s. 

s. 

s. 


s. 


s. 

s. 

s. 

h. 

m. 

s. 

h. 

m. s. 

s. 

Nov. 5 

c 

Cephei. . 



E. 

7 

21 

35 

38.886 

4-0. 127 

0. 000 

4 - 

0. 595 

4 - 

0. 900 

—0. 019 

40. 489 

22 

6 

51.207 

+0 

3 ' [ IO - 7 * 8 ] 



3 

Aquarii . 




7 

21 

39 

31. 290 

4-o. 282 

—0. 008 

4 - 

0.058 

4 - 

0.487 

—0. 019 

32.090 

22 

10 

43.060 


IO. 970 

+ 0.003 


y 

Aquarii . 



. 

7 

21 

44 

28. 409 

4-0. 272 

— 0. 019 

4 - 

0.093 

4 - 

0.482 

— 0. 016 

29. 221 

22 

15 

40. 260 


11.039 

— 0.066 


7r 

Aquarii . 




7 

21 

48 

9. 806 

4-0. 267 

— 0. 025 

+ 

0. 108 

-I- 

0. 482 

— 0. 014 

10. 624 

22 

19 

21. 630 


II. 006 

- 0.033 


a 

Aquarii . 




7 

21 

53 

19 - **3 

4-0. 286 

—0.052 

+ 

0.042 

4 - 

0. 492 

—0. 012 

19. 869 

22 

24 

30.780 


IO.9II 

4- 0.062 


3 

Octantis . 




7 

22 

2 

55 - 3 °° 

4-0.906 

—0. 205 

— 

2.107 

4 - 

3.460 

—0. 009 

57 - 345 

22 

34 

7. 660 


[•°- 3 * 5 ] 



r 

Aquarii . 




7 

22 

12 

15.657 

4-0. 291 

—0. 072 

4 - 

0.025 

4 - 

0. 497 

—0. 005 

• 6-393 

22 

43 

27 - 433 


II. O4O 

— 0.067 


6 

Aquarii . 



E. 

7 

22 

17 

l8.290 

4-0. 295 

—0. 076 

4 - 

0.012 

4 - 

0. 503 

—0. 002 

I9. 022 

22 

48 

30.061 

4 -o 

31 ”-039 

— 0.066 


a 

Pegasi. . 



W. 

7 

22 

27 

49 . I46 

—0. 245 

10.167 

+ 

0.316 

— 

o -539 

4-0.002 

48.847 

22 

58 

59.780 

4-0 

31 *0.933 

4- 0.040 



Aquarii . 




7 

22 

32 

5.840 

—0.304 

4-0. 260 

- 

0. 035 

— 

0. 562 

4-0.002 

5-203 

23 

3 

16.191 


10. 988 

— 0.015 


* 

Aquarii . 




7 

22 

37 

9.003 

—0. 279 

4-o. 270 

+ 

o. 115 

— 

0. 526 

4-0.005 

8. 588 

23 

8 

19. 540 


10. 952 

4- 0.021 


7 

Piscium . 




7 

22 

39 

59. 276 

—0. 264 

4-0. 269 

+ 

0.202 

- 

0. 522 

4-0.007 

58.968 

23 

11 

9.815 


10. 847 

4- O. 126 


1 

Piscium . 




7 

23 

2 

49 - >77 

—0. 261 

4-0. 304 

+ 

0. 224 

— 

0. 524 

4-0.014 

48.934 

23 

33 

59.900 


10. 966 

-f 0.007 


d* 

Aquarii . 




7 

23 

5 

32. 6l6 

—0. 293 

+°- 338 

+ 

oo 33 

— 

0. 54 i 

4-0.016 

32. 169 

23 

36 

43.088 


10. 919 

4- 0.054 


i' 

Aquarii . 

• • 



7 

23 

7 

I. 256 

—0,299 

+°- 342 

— 

0.004 

— 

0.552 

4-0.016 

O.759 

23 

38 

11.800 


11. 041 

— 0.068 


r l 

Octantis . 

• • 


W. 

7 

23 

14 

15.021 

—0.965 

+ •- *°9 

— 

3 - 959 

— 

4.090 

4-0.019 

7-045 

23 

45 

17.750 

+0 

31 [10.705] 



NORMAL EQUATIONS. 

s. 

-f o. 176 

-|- O. OIO 

— o. 044 

— o. 030 

a / = - j- <>■.328 (circle east); a" = -f CA560 (circle west); c = 0^.502 (-}- with circle E.). 

Chronometer No. 1295, at 22 h 23 m .6 chron. time, o* 1 3i m io*.973 ± o^oii, slow; losing &.024 per hour. 


Assuming a' = -f o. 152 -j- ba' circle E. 

a" = -|- o. 550 6a' f “ W. 

c =-f o. 546-|-<)<- « E. 

AT = + o* 3i m io».992 4 - 6t 


o = — o. 497-J-3. 281 6a' -f 0.801 6c 4- 1.599*}/ 

4 o. 027 4- 2. 298 6a" 4- O. 285 6c 4- 1. 286 6t 

4 o. 685 4- o. 801 6a' 4- o. 285 6a" 4- 19. 198 6c — o. 222 6t 

4- o. 095 4- I. 599 6a' 4 I. 286 6a" — o. 222 6c 4- 13. 517 6t J 


whence 6a' = 
6a" = 
6c = 
6t = 


e 

Pegasi. 

E. 

7 

21 

7 

15.526 

+0. 253 

4-0.042 

+ 

0. 299 

+ 

0.463 

—0.022 

16.561 

21 

38 

29.569 

+0 

31 I3.OO8 

-j- 0.062 

6 

Capricomi . . . 


7 

21 

9 

24.424 

+0. 295 

4-0.042 


0.021 

4 - 

o -477 

—0.022 

25- 237 

21 

40 

38.301 


13.064 

-f 0.006 

P 

Capricomi . . . 


7 

21 

*5 

44.481 

+0. 291 

4-0.023 

+ 

0.049 

+ 

O. 471 

—0.017 

45 - 298 

21 

46 

58.365 


13.067 

+ 0.003 

1 

Aquarii .... 


7 

21 

28 

56.543 

4-0. 292 

4-0.004 

+ 

0.046 

+ 

O. 472 

—0.012 

57-345 

22 

0 

10. 45* 


13. 106 

— 0.036 

V 

Octantis .... 


4 

21 

37 

50.010 

+ •-759 

0.000 


9 - 79 ° 

+ 

7. 6l6 

—0.010 

49 - 585 

22 

9 

2.428 


[12.843] 


7 

Aquarii .... 


7 

21 

44 

26. 220 

4-0.272 

4-0.002 

4- 

O. 180 

+ 

0-457 

—0.007 

27.124 

22 

*5 

40. 202 


13.078 

— 0.008 

ir 

Aquarii .... 

E. 

7 

21 

48 

7-549 

4-0.267 

-J-o. 004 

+ 

O. 209 

+ 

0-457 

—0.005 

8.481 

22 

*9 

21. 581 

+ 0 

3 * * 3 -*°o 

— 0.030 

/» 

Octantis .... 

W. 

6 

22 

3 

O. 56l 

—0.906 

+0.928 

— 

3.006 

— 

3 567 

0.000 

54.010 

22 

34 

7063 

+0 

3 *[* 3 - 053 ] 


T 

Aquarii .... 


7 

! 22 

12 

* 4-753 

—0.291 

+0.349 

+ 

O.O36 

— 

0-513 

4-0.005 

* 4 - 339 

22 

43 

27-377 


*3-038 

-f 0.032 

X 

Aquarii .... 


7 

22 

*5 

21-530 

—0.281 

+°- 348 

+ 

O.O84 

— 

O. 502 

4-0.007 

21.186 

22 

46 

34 - 234 


*3.048 

-j- 0.022 

6 

Aquarii .... 


7 

22 

*7 

17-449 

—0.295 

+0.372 

+ 

0.017 

— 

O. 518 

+0.007 

17.032 

22 

48 

30. 006 


* 2-974 

-f 0.096 

<• 

Aquarii .... 


7 

22 

32 

3 - 546 

—0.304 

4-0.420 

— 

O. 029 

— 

o- 535 

4-0.012 

3. no 

23 

3 

16.135 


*3.025 

+ 0.045 


Aquarii .... 


7 

23 

5 

3 °- 356 

—0.293 

+ 0 - 34 * 

+ 

O. 027 

— 

o. 5*5 

4-0.026 

29.942 

23 

36 

43 -046 


13 - *04 

j— 0.034 

i ' 

Aquarii .... 

W. 

7 

23 

6 

58. 983 

—0.299 

+°- 343 

— 

O. 004 

— 

o- 525 

4-0.026 

58.524 

23 

1 

38 

11.749 

+0 

3* *3-225 

- 0.155 


s. 

Assuming a' =4-0. 630 4 “ 6a' circle E. 

a" = 4- o. 492 4- 6a" “ W. 

c =4-0.464 4- 6c “ E. 

AT =4-o h 3 im 13*069 4- 6t 


NORMAL EQUATIONS. 

0 = — o. 004 4“ *• 861 6a' — 0.264^4- 1.148*5/ 

4-0.024 4" I* 532 6a" 4~ 1. 374 6c 4- 0.052*1/ 

— o. 168 — o. 264 6a' 4- 1. 374 6a" 4- 16. 292 6c — o. 291 6t 

— o. 002 -f 1. 148 6a' 4- o. 052 6a" — o. 291 <Jr 4- 12.042 6t 


s. 

whence 6a' =4-0.003 
6a" = — o. 027 
6c =4-0.013 
< 5 / =4-0.001 


a' = -j- o*. 633 (circle east); a" = -f ©*.465 (circle west); c = 0*477 ( 4 ~ circle E.). 
Chronometer No. 1295, at 22 h o m .3 chron. time, o h 31™ I3*.070 dtz o*.oi2, slow; losing o*.024 per hour. 


Digitized by v^ooQle 
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TELEGRAPHIC DETERMINATION OF LONGITUDES 


Transits of stars observed at Arica , by Lieut . John A. Norris , wt/A transit No. fjof, to determine the correction of sidereal chronometer Negus 1295. 


Date. 

Name of star. 

Circle. 

No. of threads. 

Transit over 
mean of threads. 

Flexure 
and in¬ 
equality 
of pivots. 

Level. 

Azimuth. 

Aberra¬ 
tion and 
colli- 
mation. 

Rate. 

Seconds 
of corr. 
transit. 

R. A. 

Chronometer 

correction. 

V. 

1883. 




h. m. s. 

s. 

s. 

s. 

s. 

s. 


h. m. s. 

h. m. s. 

s. 

Nov. 10 

p Capricomi . . . 

E. 

7 

2115 44009 

4-0. 291 

—0. 169 

+ 0051 

+ 0.471 

—0. 014 

44.639 

21 46 58.351 

+0 31 13.712 

— 0.061 


20 Pegasi. 


7 

21 24 12.054 

4-o. 248 

—0. 128 

+ °-345 

4- 0.468 

—0. 012 

12. 975 

21 55 26.629 

' 3 - 654 

— 0.003 


1 Aquarii .... 


7 

21 28 56.074 

4-o. 292 

—0. 138 

4- 0.048 

+ 0.472 

—0. 010 

56.738 

22 0 10.436 

13.698 

— 0.047 


Pegasi. 


7 

21 33 6.816 

-f 0. 260 

-0. 113 

-f 0. 269 

+ 0. 4 S 9 

—0. 010 

7.681 

22 421. 229 

U> 

Cn 

00 

+ 0.103 


v Octantis .... 


7 

21 37 50.086 

+ 1-759 

—0.702 

—10.115 

+ 7.616 

—0.007 

48.637 

22 9 2.061 

t' 3 - 424 ] 



y Aquarii .... 


7 

21 44 25.677 

-fo. 272 

—0.093 

4- 0.186 

+ 0.457 

—0.005 

26.494 

22 15 40. 187 

> 3 - 693 

— 0.042 


it Aquarii .... 

E. 

7 

21 48 7.093 

4-0. 267 

—0.083 

-f 0. 216 

+ 0.457 

—0. 002 

7.948 

22 19 21. 568 

+0 31 13.620 

+ 0.031 


0 Aquarii .... 

W. 

7 

21 53 17.626 

—0. 286 

+0.214 

4- 0.067 

— 0. 507 

0. 000 

j 

17.114 

22 24 30. 707 : 

+0 3 « ' 3 - 593 

4- 0.058 


7 Aquarii .... 


7 

21 58 IO.926 

—0. 269 

+0• >74 

4- 0.160 

— 0.497 

-fo. 002 

10. 496 

22 29 24. I45 

' 3-649 

4- 0.002 


fl Octantis .... 


7 

22 3 O. 536 

—0.906 

+0. S'S 

— 3366 

- 3 - 567 

4-0.002 

53 -214 

22 34 6.914 

[' 3 - 7 °o] 



r Aquarii • . . . 


7 

22 12 14. 3O9 

—0. 291 

+0.163 

4- 0.040 

- 0. 513 

-fo. 007 

13 - 7 I 5 

22 43 27 .358 

13-643 

4- 0.008 


X Aquarii .... 


7 

22 15 21.070 

—0. 281 

+0.163 

+ 0.094 

— O. 502 

-f 0.010 

20. 554 

22 46 34. 222 

13. 668 

!— 0.017 


a Aquarii .... 


7 

22 17 l6. 914 

—0. 295 

+0.177 

+ 0.019 

- O. 5l8 

4-0.010 

16.307 

22 48 29. 992 

13.685 

— 0.034 


<4 Aquarii .... 

W. 

7 

22 32 3.05I 

—0.304 

+0. 275 

— 0.032 

- o- 535 

40.014 

2.469 

23 3 16. 121 

4-0 31 13.652 

— 0. 001 


Assuming a f = -f o. 645 -f ba / circle E. 

a" = 4-0. 532 + da" “ W. 
c =-}-o. 460 4 - 6c “ E. 

AT = 4 - 31® i3*.652 4- Si. 


NORMAL EQUATIONS. 

'0 = — o. 017 -f 2. 563 ba f — 0.339 Sc 4- 1.580 a/ 

4-0.012 4 * !• 720 Sa // 4 " 1.084 dr + 0.421a/ 

— o. 261 — o. 339 Sa / 4- 1.084 Sa // -f 16. 743 Sc — o. 266 St 
4 * o. 002 4- !• 580 Sa / -f o. 421 Sa // — o. 266 Sc 4- 12. 046 St 


s. 

whence Sa / =4-0.009 
6 a" — — o. 018 
Sc =-f 0.017 
Si = o. 000 


a' = 4- 0^.654 (circle east); a" = 4- o*.514 (circle west); c = 0^.477 (4- with circle E.). 
Chronometer No. 1295, at 2lh S im -9 chron. time, o* 1 3i m 13**651 zfc o B .oo9, slow; losing o*.024 per hour. 


3 i 

Pegasi . . . 



W. 

7 

21 

44 

33 - 897 

- O. 250 

+0.119 

+ 

0. 288 

— 

0. 521 

— 0.016 

33 - 5*7 

22 

15 

48. 881 

+ 0 

31 15 

364 

-f 0.016 

S 

Cephei . . . 




7 

21 

53 

37 - 671 

— O. 126 

4-0. 062 

+ 

1 . 026 

— 

0.958 

—0.012 

37- 663 

22 

24 

53- 283 


['5 

620] 

. . 

V 

Aquarii . . 




7 

21 

58 

9 - 130 

- O. 269 

+o- '34 

+ 

0.171 

— 

0. 510 

— 0.010 

8.646 

22 

29 

24. 106 


15 

46O 

— 0.080 

0 

Octantis . . 




7 

22 

2 

58.357 

- O. 906 

+0.467 

— 

3.610 


3-661 

— 0.010 

50.637 

22 

34 

6467 


[•5 

830] 


r 

Aquarii . . 




7 

22 

12 

12. 601 

- O. 291 

-fo. 162 

+ 

0.043 


0. 526 

-0. 006 

u.983 

22 

43 

27.308 


15 

325 

+ 0.055 

X 

Aquarii . . 




7 

22 

15 

' 9 - 380 

—O. 28l 

4-0.160 

+ 

0. IOI 


0 - 5*5 

—0.004 

l8. 84I 

22 

46 

34 - '85 


15 

344 

+ O.O36 

s 

Aquarii . . 




7 

22 

17 

15.297 

—O- 295 

+0.172 

+ 

0. 021 

— 

0532 

—0.004 

14.659 

22 

48 

29. 950 


15 

291 

-f 0.089 

a 

Pegasi . . . 



W. 

7 

22 

27 

44.644 

—0.245 

-fo. 164 

+ 

o. 317 

— 

0.527 

0.000 

44.353 

22 

58 

59. 676 

+0 

31 15 

323 

+ 0.057 

<* 

Aquarii . . 



E. 

7 

22 

3 i 

59.889 

+0-304 

—0.078 

— 

o- 033 

+ 

0.506 

0.000 

60. 588 

23 

3 

16. 075 

+0 

31 15 

491 

- O. 111 

* 

Aquarii . . 




7 

22 

37 

3 - '33 

+0. 279 

—0.084 

+ 

O. IO9 

+ 

0.473 

-fo. 002 

3-912 | 

23 

8 

« 9 - 437 


15 

525 

— O. 145 

y 

Piscium . . 




7 

22 

39 

53 - 596 

+0. 264 

—0.085 

+ 

O. I9I 

+ 

0.470 

4-0.004 

54.440 

23 

11 

9.706 


15 

266 

+ O. 114 

K 

Piscium . . 




7 

22 

49 

43 - 670 

+0. 267 

—0. Ill 

+ 

0.174 

+ 

0.470 

-fo. 006 

44.476 

23 

20 

59. 800 


15 

324 | 

-f 0.056 

U* 

Aquarii . . 




7 

23 

5 

26.931 

+0. 293 

-0.155 

+ 

0.031 

+ 

0.487 

4-0. 012 1 

27 - 599 

23 

36 

43.002 


15 

403 

— 0.023 

i' 

Aquarii . . 




7 

23 

6 

55.617 

+0.299 

-0. 165 

- 

O.OO4 

+ 

0.497 

-f 0.012 

56. 256 

23 

38 

II. 696 


15 

440 

— 0.060 

r l 

Octantis . . 




7 

23 

14 

1.471 

+0.965 

—0.580 

— 

3-745 

+ 

3-683 

4-0.014 

I. 808 

23 

45 

l6. 614 


C *4 

806] 

• • 

y 2 

Octantis . . 



E. 

7 

23 

19 

54 -8 oo 

+0.980 

— 0.631 

— 

3-827 

+ 

3.760 

-fo. 016 

55.098 

23 

5 i 

10.806 

+ 0 

3 '[' 5 -708] 



NORMAL EQUATIONS. 

s. 

-f o. 082 
4-0.041 

— O. 012 
— 0.005 

a' = 4- o*. 562 (circle west); a" = -f 0^.531 (circle east); c = €>>.490 (4- with circle E.). 

Chronometer No. 1295, at 22 h 28 m .9 chron. time, o h 3i m i5 # .38o ± 0^.016, slow; losing 0^.020 per hour. 


Assuming a / =4-0* 480 -f Sa / circle W. 

a ff = 4-0. 490 4- Sa" “ E. 
c =4-0. 502 4- Sc “ E. 
AT =4-0* 31“ ! 5 i -394 + bt. 


0 = —0.3124-3. 756 ba r — I.477 bc+ 2.239 St 

— o. 180 -f 3. 590 Sa" — 2. 788 Sc 4- o. 418 St 

4- o. 471 — I. 477 Sa / — 2. 788 6a" -f 20. 242 Sc — o. 589 St 

— o. 145 4- 2. 239 Sa f 4 o. 418 6a" — o. 589 Sc 4 - 12. 546 St 


whence Sa f 
6a" 
Sc 
St 


Digitized by v^ooQle 
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Transits of stars observed at Arica , by Lieut. John A. Norris, with transit No. 1504, to determine the correction of sidereal chronometer Negus 1295. 


Date. 

Name of star. 

Circle. 

No. of threads. 

Transit over 
mean of threads. 

Flexure 
and in¬ 
equality 
of pivots. 

Level. 

Azimuth. 

Aberra¬ 
tion and 
colli- 
mation. 

Rate. 

Seconds 
of corr. 
transit. 

R. A. 

Chronometer 

correction. 

V. 

1883. 




h. m. s. 

s. 

s. 

s. 

s. 

s. 


h. m. s. 

h. m. s. 

s. 

Nov. 14 

fi Octantis .... 

E. 

7 

22 2 50. 600 

4-0. 906 

—0. 410 

— 3.418 

+ 3- o°8 

—0.013 

50.673 

2234 6.318 

+0 31 [15-645] 



r Aquarii .... 


7 

22 12 10. 696 

4-0. 291 

—0.095 

-j- 0.041 

+ °- 43 * 

—0. 009 

**•356 

22 43 27. 296 

* 5-940 

— 0.052 


X Aquarii .... 


7 

22 15 17.581 

4~o. 281 

—0.083 

4- 0.096 

+ 0.423 

—0. 007 

18. 291 

22 46 34.173 

15.882 

4 0.006 


6 Aquarii .... 


7 

22 17 13.431 

+0.295 

—0. 088 

4- 0.020 

+ 0.437 

—0. 007 

14.088 

22 48 29.936 

* 

00 

»A 

4 0.040 


a Pegasi. 


7 

22 27 43.001 

4 -°. 245 

—0.081 

+ 0.300 

+ 0 .433 

—0.002 

43.896 

22 58 59.663 

15.767 

4 0.121 


<* Aquarii .... 


7 

22 31 59 * 47 1 

-f 0.304 

—0. 116 

— o- 033 

+ 0.45* 

—0. 002 

60.075 

23 3 16.065 

15.990 

— 0.102 


0 Aquarii .... 

E. 

7 

22 37 2. 809 

40. 279 

—0. 129 

4- 0.110 

+ 0.422 

0. 000 

3 - 49 * 

23 8 19.423 

+0 3 * * 5 - 932 

— 0.044 


y Piscium .... 

W. 

7 

22 39 54.211 

—0. 264 

4-0.120 

-j- 0.210 

— 0 .459 

-(-0,002 

53. 820 

23 " 9 - 697 

+0 3 * * 5-877 

4 0. on 


k Piscium .... 


7 

22 49 44.283 

i—0. 267 

4-0. 121 

4- 0.190 

— 0.459 

40. 004 

43 - 872 

23 20 59. 790 

15.918 

— 0.030 


6 Piscium .... 


7 

22 50 50. 221 

-0. 259 

4-0. 118 

4- 0.240 

— 0.461 

40.004 

49.863 

2322 5.751 

15. 888 

0.000 


70 Pegasi. 


7 

22 52 2.451 

—0. 249 

+0.115 

+ 0303 

— 0.470 

40. 007 

2.157 

23 23 18.081 

15.924 

— 0.036 


t Piscium .... 


7 

23 2 44. 334 

—0. 261 

+0.128 

+ 0.233 

— 0.461 

40. 009 

43. 982 

23 33 59 S11 

15.829 

4 0.059 


u 2 Aquarii .... 


7 

23 5 27721 

—o- 293 

+0.149 

+ 0.034 

— 0.476 

40. on 

27. I46 

23 36 42.900 

* 5-754 

+ °- *34 


i' Aquarii .... 


7 

23 656.414 

—0. 299 

+0.156 

— 0.005 

— 0.485 

40.011 

55 - 792 

23 38 n.783 

15.991 

— 0. 103 


y 1 Octantis .... 

W. 

7 

23 14 8.679 

-0.965 

+o- 573 

— 4.104 

— 3 - 597 

+0.013 

0.599 

23 45 16.467 

+0 31 [15.868] 

; 

• • 


Assuming a' = -}- o. 543 -f 6a' circle E. 

a‘" = + o. 585 + 6a" “ W. 
c = -f* o. 443 4" E* 

AT = + o b 3i m I5 # .887 + 6t 


NORMAL EQUATIONS. 

0 = 4-0.0204-1.971 6a' — 0.729 *-f 0.758*' 

-f o. 007 4- 2. 482 6a" — o. 266 6c 4- 1. 838 6t 

-j- o. 057 — o. 729 6a / — o. 266 6a" -f 17. 655 6c — o. 872 6t 
4-0. 012 4-0. 758 6a' -j- 1.838 6a" — 0.872*4-13.071* 


s. 

whence 6a' = — o. 011 
6a" = — o. 003 
* = — o. 004 

6t = o. 000 


a' — -j- o>.532 (circle east); a" = 4 “ &- 5 & 2 (circle west); c = ©■.439 (-f with circle E.). 
Chronometer No. 1295, at 22 b 40*".7 chron. time, o h 3i m I 5*.888 rb o*.oi4, slow; losing o>.022 per hour. 


# Pegasi. 

E. 

7 

21 33 3 - *73 

40. 260 

0.000 

+ 0.247 

+ o -453 

— O. 015 

4. 118 

22 4 21. I47 

-fo 31 17.029 

— 0.023 

C Cephei .... 


7 

21 35 32.029 

+0. 127 

0.000 

4 1.088 

4 0.842 

—O. 013 

34 . 073 

22 6 50. 843 

[16.770] 


1? Aquarii .... 


7 

2* 39 25.O44 

40. 282 

40.002 

4 0.107 

+ 0.456 

—O. OIO 

25. 88l 

22 IO 42. 905 

17.024 

— 0.018 

y Aquarii .... 


7 

21 44 22. 136 

40. 272 

4o. 005 

+ 0.170 

+ 0.45* 

—0. OIO 

23. 024 

22 15 4O.O92 

17.068 

— 0.062 

*r Aquarii .... 


7 

21 48 3. 486 

fo. 267 

+0.007 

4 0.198 

+ 0.451 

—0.008 

4.4OI 

22 19 21.485 

17.084 

— 0.078 

a Aquarii .... 


7 

21 53 12.829 

f0. 286 

40.010 

+ 0.077 

4 0.460 

—0.006 

*3- 656 

22 24 30. 612 

16.956 

4- 0.050 

rj Aquarii .... 


7 

21 58 6. 130 

40. 269 

40.011 

+ 0.183 

+ 0.451 

—0.004 

7.040 

22 29 24.067 

17.027 

— 0.021 

/? Octantis .... 

E. 

7 

22 2 49.I57 

40.906 

40.048 

- 3854 

+ 3-237 

—0.004 

49 * 49 ° 

22 34 6.O23 

+0 31 [*6.533] 


r Aquarii . . . . 

W. 

1 7 

22 12 10.770 

—0. 291 

fo. 248 

4 0 047 

— O. 507 1 

0.000 

IO. 267 

22 43 27. 278 

4 0 31 17. on 

- 0.005 

X Aquarii .... 


[ 7 

22 15 *7-539 

—0. 281 

-fo. 293 

4 0.1 n 

— O.496 

40. 002 

17. 168 

22 46 34. I47 

16.979 

-f 0.027 

6 Aquarii .... 


7 

22 17 13.446 

-0.295 

4 0. 342 

4 0.023 

- 0.512 

40. 002 

13.006 

22 48 29.907 

16. 901 

+ o- io 5 

c * Aquarii .... 

! 

7 

22 3 * 59 - 539 

-0.304 

40.426 

— 0.038 

- 0.529 

40. 006 

59 . IOO 

23 3 *6.038 

16.938 

4- 0.068 

r Octantis .... 


7 

22 39 * 9 - 9*4 

— 3 - 02 4 

44. 200 

-17.743 

- 15.078 

40. OIO 

48. 279 

23 10 6.383 

[18.104] 

• • 

Aquarii .... 


7 

23 5 26.383 

—°- 293 

+0.341 

4 0.036 

— O. 509 

40.019 

25.977 

23 36 42. 968 

16. 991 

+ 0.015 

i' Aquarii .... 


7 

23 6 55.077 

—0. 299 

40.320 

— 0.005 

- 0.519 

40 . OI9 

54-593 

23 38 II.656 

17.063 

— 0.057 

y l Octantis .... 

w. 

7 

23 *4 7-693 

-0. 965 

+0.897 

— 4 - 344 

— 3 * 847 

40. 021 

59 - 455 

23 45 16. 165 

4-0 31[16. 710] 

• • 


NORMAL EQUATIONS. 


Assuming a' = 4 - o. 578 4- 6a' circle E. 

tf" = 4-o,6i4 4 -«fe" “ W. 

c =4-0.4714-* “ E. 

AT - |o h 31m i7 a .oo9 4- 6t 


' o = — o. 049 -j- 3. 536 6a' 4- 1. 401 * 4- 2. 201 6t ' 

— o. 006 4- 3. 346 6a" 4- 3. 306 * — o. 008 6t 

— °- °33 -f *• 4 QI 6a' 4- 3. 306 6a" -f 20.023 * -f o. 607 * 

4- o. 120 4- 2. 201 6a' — o. 008 6a" -f o. 607 * 4- 12. 519 6t 


s. 

whence 6a' = 4- o. 022 
6a" = -fo. 002 
* = o. 000 

6t = — 0.013 


a' = 4 - o*.6oo (circle east); a" — 4 * o».6i6 (circle west); c = o*.47i (-f with circle E.). 
Chronometer No. 1295, at 22 h io m .4 chron. time, o h 3i m I7 *.oo 6 rb o*.on, slow; losing o*.02i per hour. 


Digitized by v^ooQle 
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TELEGRAPHIC DETERMINATION OF LONGITDDE8 


Transits of stars observed at Arica, by Lieut. John A. Norris, with transit No. 1504 , to determine the correction of sidereal chronometer Negus 1295. 


Date. 

Name of star. 

Circle. 

No. of threads. 

Transit over 
mean of threads. 

Flexure 
and in¬ 
equality 
of pivots. 

Level. 

Azimuth. 

Aberra¬ 
tion and 
colli- 
mation. 

Rate. 

Seconds 
of corr. 
transit. 

R. A. 

Chronometer 

correction. 

V. 

1883. 




h. m. s. 

s. 

s. 

s. 

s. 

s. 

s. 

h. m s. 

h. m. s. 

s. 

Nov. 17 

£ Cephei. 

E. 

7 

2 * 35 3'-857 

40. 127 

—0. 010 

+ 0.544 

+ 0-859 

—0.013 

33- 364 

22 6 50.810 

+0 31 [17.446] 



Aquarii .... 


7 

21 39 24. 670 

4-0. 282 

—0. 027 

+ 0-053 

+ 0.465 

—0. on 

25- 432 

22 10 42. 890 

17.458 

+ 0.044 


y Aquarii .... 


7 

21 44 21. 84I 

4-0. 272 

—0. 031 

4- O.O85 

4- 0. 460 

—0. on 

22. 616 

22 15 40.075 

17-459 

+ 0.043 


7r Aquarii .... 


7 

21 48 3. 103 

4-0. 267 

—0. 034 

+ 0.099 

-}- 0. 460 

—0.009 

3.886 

22 19 21.470 

17.584 

— 0.082 


a Aquarii .... 


7 

21 53 12.441 

4-0. 286 

—0. 040 

+ 0.038 

+ 0.469 

—0.007 

13.187 

22 24 30. 595 

17. 408 

4-0.094 


t} Aquarii .... 

E. 

7 

21 58 5.647 

4-0. 269 

—0. 043 

4 - 0.092 

+ 0.460 

—0.004 

6.421 

22 29 24.055 1 

4-0 31 17.634 

— 0.132 


ft Octantis .... 

W. 

7 

22 2 56.471 

—0.906 

4-0. 701 

— 3-443 

— 3 - 589 

—0.004 

49.230 

22 34 5 -875 

-fo 31 [16.645] 



r Aquarii .... 

. 

7 

22 12 10. 28l 

—0. 291 

4-0.215 ! 

4- 0.041 

— O. 516 

0.000 

9 - 73 ° 

22 43 27.271 

I 7 . 54 I 

- 0.039 


"h Aquarii .... 


7 

22 15 I7.O9O 

—0. 281 | 

4-0. 208 

-f 0.096 

- O. 505 

4-0.002 

16. 610 

22 46 34. I34 

17.524 

— 0.022 


d Aquarii .... 


7 

22 17 I2.984 

—0.295 

4-0. 219 

4- 0.020 

— O. 522 

1 4 - 0 . 002. 

12.408 

22 48 29. 893 

17.485 

4- 0.017 


0 Piscis Austral. . 


7 

22 I9 57. 890 

—0.321 

4-0. 240 

— 0.126 

~ O. 578 

-fo. 002 

57 - 107 

22 51 14.538 

17-431 

4- 0.071 


a Pegasi. 


7 

22 27 42. 344 

—0. 245 

4-o. 197 

+ o-3°2 

- O. 516 

-t-o. 007 

42.089 

22 58 59. 624 

17.535 

— 0.033 


c 2 Aquarii .... 


7 

22 31 59. I29 

—0.304 

+0. 259 

— o- °33 

- O. 538 

-J-o. 007 

58.520 

23 3 16.025 

17505 

— 0.003 


r Octantis .... 

1 . 

7 

22 39 15.071 

—3.024 

,+2.960 

— ' 5 - 439 

—15-354 

4-0.011 

44.225 

23 IO 5.782 

[ 21 * 557 ] 

i . . 


k Piscium .... 

W. 

7 

22 49 42.533 ; 

—0. 267 

+0-342 

,+ 0. 175 

— 0. 500 

i 

4-0.013 

42. 296 

2 3 20 59 - 758 

4-0 31 17.462 4- 0.040 

1 * 


s. 

Assuming a' = -f o. 352 -f da' circle E. 

a" — -}- o. 533 -f- da" “ W. 

c — -f o. 461 -f be “ E. 

AT = + o b 31“ 17*493 -f bt 


NORMAL EQUATIONS. 


s. 


o = -}- o. 032 -f i. 799 da' -f 2. 74° be + 

— 0.063 -f 3-75 1 + 2. 651 rfr -f- 

— O. 195 -f- 2. 740 da' -f- 2. 651 da" -f 18. 203 dc — 

+ o. 073 4- 2. 034 da' -f o. 585 da" — 1. 858 dc 4 


2.034* 'I 
O. 585 dt 
1.858 dt 
12. 486 dt J 


whence da' — — o. 052 
da" = 4- o. 003 
dc =4-0.019 
dt =4-0.005 


a' = 4 " o*-300 (circle east); a" — 4- o*.536 (circle west); c = o - .48o (4- with circle E.). 
Chronometer No. 1295, at 22 h 9™.8 chron. time, o b 31“ I7*.502 zfc 0^.013, slow; losing o».022 per hour. 


a 

Aquarii 


E. 

7 

21 

53 

11.823 

4-0. 286 

— O. 132 

+ 

0.094 

+ 

0.558 

—-O. 018 

12. 6l I 

22 

24 

30.581 

+0 

31 17970 


O. 104 

V 

Aquarii 



7 

21 

58 

5.097 

+0.269 

— O. 114 

+ 

0.223 

4- 

0.547 

—0.015 

6. 007 

22 

29 

24. 043 


18.036 

+ 

O.O38 

P 

Octantis 



7 

22 

2 

47.986 

4-0.906 

-O. 352 

— 

4.702 

4- 

3.926 

—0.015 

47 - 749 

22 

34 

5.728 


t* 7 - 979 ] 



T 

Aquarii 



7 

22 

12 

8. 240 

+0.291 

—O. 089 

4 - 

0.056 

4- 

0.565 

—0.010 

9 - 053 

22 

43 

27. 262 


l8. 209 

— 

0135 

1 

Aquarii 



7 

22 

15 

15.187 

-fo. 281 

—O. 080 

4 - 

0.131 

+ 

0.552 

—0.008 

16.063 

22 

46 

34 122 


18.059 

+ 

0.015 

d 

Aquarii 



7 

22 

17 

n. on 

+0.295 

—O. 078 

4 - 

0.027 

4- 

0.571 

—0.008 

II. 818 

22 

48 

29. 878 


l8. 060 

+ 

O. 014 

C * 

Aquarii 


E. 

7 

22 

31 

57.076 

+0.304 

—O. O42 

■ 

0.045 

4- 

0.589 

—0. 002 

57. 880 

23 

3 

16.012 

+0 

31 18.132 

- 

O. O58 

4 

Cassiop. 


W. 

7 

22 

48 

25.229 

—0. 102 

+0.062 

4 - 

1.342 

- 

'. 236 

4-0.005 

25.300 

23 

19 

43-399 

+0 

31[18.099] 


. • 

K 

Piscium 



7 

22 

49 

42.049 

—O. 267 

+0.231 

+ 

0.212 

— 

0.587 

fo. 005 

41-643 

23 

20 

59 - 747 


l8.104 

- 

O. 030 

$ 

Piscium 



7 

22 

50 

47 - 95 ' 

-O. 259 

+0.247 

4 - 

0.267 

— 

°- 59 ° 

fo. 005 

47.621 

23 

22 

5.704 


I8.O83 

- 

O. 009 

70 

Pegasi . 



7 

22 

52 

0. 236 

—O. 249 

+0.254 

1+ 

0.337 

— 

O. 601 

f 0. 008 

59-985 

23 

23 

18.033 


I8.O48 

+ 

O. 026 

t 

Piscium 


! 

7 

2 3 

2 

41.990 

—O. 26l 

+0.301 


0.259, 

— 

0. 589 

f 0.010 

41.710 

23 

33 

59. 766 


I8.O56 

+ 

O. Ol8 


Aquarii 



7 

2 3 

5 

25.444 

—O. 293 

+o- 33 ' 

+ 

0.038 

— 

O. 608 

-fo. 012 

24.924 

23 

36 

42. 944 


18.020 

+ 

0.054 

i ' 

Aquarii 

. 


7 

23 

6 

54.099 

—O. 299 

+o- 33 ' 

— 

0.005 

— 

O. 620 

-fo. 012 

53 - 5*8 

23 

38 

11.629 


l8. Ill 

— 

0.037 

y x 

Octantis 


w. 

7 

23 

14 

6. 957 

—0.965 

+0.897 

1 

r 

4563 

— 

4. 600 

-fo. 015 

57 - 74 ' 

I 23 

45 

15. 861 

4-0 

31 [18. 120] 




Assuming 


AT 


4 - o. 560 4- ba' circle E. 
4- o. 641 4- da" “ W. 
-j- o. 561 4* be “ E. 

-f Q h i 8». o 84 4- dt 


NORMAL EQUATIONS. 

0 = — 0.2854-1.720*7' — 1.084*4- 0.421 dt 

4-0.008 4-3. 908 rto"— 1.513*4- 2.241* 

4- o. 083 — 1. 084 da' — 1. 513 da" -j- 18. 244 * — o. 666 * 
4 - o. 036 4- o. 421 ba' 4- 2. 241 da" — o. 666 * 4- 12. 439 * 


s. 

whence da' = -f 0. *7 2 
da" = 4-0. 006 
* =4-0.006 
dt — — o. 010 


a' = -f °*-73 2 (circle east); a" — 4 - o*.647 (circle west); c = o , .567»(-f with circle E.). 
Chronometer No. 1295, at 22° 34 m .6 chron. time, o b 3i m i 8*.Q74 ± 0^.012, slow; losing o*.025 per hour. 


Digitized by v^ooQie 

















IN MEXICO AND CENTRAL AND SOUTH AMElltCA, 


65 


Date. 


1883. 

Dec. 16 


Dec. 17 


Transits of stars observed at Lima , by Lieut. John A. Norris , with transit No. 1504 , to determine the correction of sidereal chronometer Negus 12Q5. 


Flexure 


Name of star. 


ft Cassiop. 
y Pegasi . 
1 Ceti . . 
44 Piscium 
12 Ceti . . 
k Cassiop. 
a Cassiop. 
8 Ceti. . 

y Cassiop. 
e Piscium 
fj Ceti . . 
r Piscium 
v Piscium 
Ceti . . 
tj Piscium 
t Piscium 
a Eridani 


i S' 


I £ 

1 Vm 

o 

6 

£ 


E. 


E. 

W. 


W. 


Transit over 
mean of threads. 

1 

1 and in¬ 
equality 
of pivots. 

: h. 

m. 

s. 

s. 

1 

23 

58 

26. 544 

+0. 181 

0 

2 

40.891 

+0. 261 

0 

8 

55-424 

+0.287 

0 

14 

52.203 

+0.275 

0 

19 

3>-779 

+0. 282 

0 

21 

52.894 

+0. 164 

0 

29 

N 

O 

OO 

^4 

+0. 189 

0 

33 

10. 399 

1 

+0. 297 

0 

45 

11.001 

—0. 174 

0 

52 

21.213 | 

—0. 269 

0 

58 

10. 776 

—0. 288 * 

1 

0 

42. 806 | 

—0. 244 


8 

31831 ! 

—0. 247 | 

! I 

13 

39.066 

-0.286 


20 

42.813 1 

—0. 261 

I 

26 

23.040 

—0. 265 

1 f 

28 

48.020 j 

-0. 371 


Level. Azimuth. 


Aberra¬ 
tion and 
colli - 
mation. 


Rate. 


Seconds j 
of corr. 

, transit. 


R. A. 


1 


s. 

4 0.047 
|+o. °5 2 
1+0.030 

+0.004 
—o. 016 
—o. 015 
—o. 037 
—o. 076 

+ O. 220 

+ 0 . 343 

+0-369 

+°- 3*3 

+0.320 

+°- 373 
+ 0 .345 
j+o- 355 
l+o. 501 


s. 

— l ’ 755 

— 0.450 

— o. 045 

— o. 225 

— o. 126 

— 2.013 

— 1.608 
+ O. 117 

— o. 984 

— o. 172 

— o. on 

— 0.392 

— 0.360 

— o. 030 

— o. 240 

— O. 210 

-f o. 694 


s. 

s. 

s. 

h. m . s. 

h. 

+ 0.504 

—0.037 

25.484 

; 0 3 1 .*50 

+0 

1+ 0. 272 

—0.037 

40.989 

0 716.487 


j+ 0.267 

—0.032 

55-931 

013 31.406 


+ 0.263 

—0.028 

52.492 

0 19 28.006 


+ 0. 264 

—0.023 

32.160 

0 24 7. 718 


+ 0. 566 

—0.018 

51.578 

0 26 26. 930 


+ 0.469 

—0. 014 

22.086 

0 33 57 -635 


+ 0.277 

—0.009 

11.005 

0 37 46.544 

+0 

— 0. 608 

0. 000 J 

9-455 

0 49 45.064 

4 -o 


— O. 305 

— o. 308 

— O. 348 

— o. 339- 

— o- 307 

— °- 3*3 

— 0309 

— o. 567 


+0.005 
+0.009 
!+o. 009 
+0.014 
+0.018 
'l+o. 023 
!+o. 028 
!+o. 032 


20. 815 
10. 547 
42.144 
31.219 
38.834 
42 - 367 
22. 639 
48.309 


Chronometer 

correction. 


n. s. 

4[35-666] 

35-498 + 0.013 
35-475 + 0.036 
35 - 5«4 — 0.003 
35. 558 — o. 047 
[ 35 - 352 ] 

[ 35 - 549 ] 

4 35- 539 i— o- 028 

4[35- 609] 
o 56 56. 298 35.483 + o. 028 

2 46.028 35. 481 + O.O3O 

5 « 7 - 7°4 35.560—0.049 

1 13 6.798 35.579 —0.068 

1 18 14.369 35. 535 — o. 024 

1 25 17.770 35-403 + o. 108 

1 30 58.147 35. 508 + o. 003 

1 33 23.946 +0 4 [ 35 - 637] . . 


Assuming a f ~ — o. 978 + 6a' circle E. 

a" = — o. 523 + 6a” “ W. 

c = + o. 293 + Sc “ E. 


AT = + o>> 4” 


35 *- 5 i 6 4 - <V. 

— — o*.972 (circle east); a" = 


NORMAL EQUATIONS. 

= + o. 009 + 4. 530 + 5. 235 Sc + 3.0513/ 

— o. 074 + 3. 822 Sa" — 3. 382 Sc + 2. 914 St 

+ o. 200 + 5. 235 Sa' — 3. 382 Sa" + 20. 871 Sc — 1. 445 St 

— o. 116 + 3. 051 Sa' + 2. 914 Sa" — I. 445 Sc + 14. 102 St j 


s. 

whence Sa' — + o. 006 
Sa" = + o. 008 
Sc = — o. 010 
St == + o. 004 


a' = — o*.972 (circle east); a" = — o*- 5*5 (circle west); c — 0**283 (+ with circle E.). 
Chronometer No. 1295, at o h 46 m .6 chron. time, o b 4 m 35^.511 rfc ©•.009 slow; losing o*.046 per hour. 


1 

Ceti. 

E. 

7 

0 

8 54. 567 

+0. 287 

—0. 119 

- 

O. 03I 

4 - 

O. 

210 

- -0. 058 

54.856 

O 

13 

31-393 

+0 

4 36- 537 

+ 0.136 

44 

Piscium .... 


7 

0 

14 5 >- > 3 ° 

+0.275 

—0. 119 

- 

O. 156 

4 - 

O. 

207 

— 3 - °53 

51.2841 

O 

19 

27 993 


36.709 

— 0. 036 

u 

Phoenicis. . . . 


7 

0 

>5 55389 

+0.332 

—0.144 

, 4 - 

0. 473 

4 - 

O. 

283 

—0. 048 

56.285 

O 

20 

32.846 


36 . 561 

+ 0. 112 

r? 

Ceti. 


7 

0 

33 9323 

+0.297 

—0. 150 

;+ 

0.081 

i+ 

O. 

218 

—0. 034 

9-735 j 

O 

37 

46.530 


36. 795 

— 0. 122 

A 

Hydri. 


4 ! 

0 

39 53 - >89 

+0. 506 

—0. 274 


2. 423 

; 4 - 

O. 

830 

—0. 029 

56.645 1 

0 44 

32- 756 


[ 36 - in] 


y 

Cassiop . . • . 

ii. 

7 

0 

45 9-543 

+0.174 

—0.099 

j_ 

1.2891+ 

O. 

415 

| —0. 024 

8.720 j 

0 49 

45 -031 


[36.3”] 

. . 

e 

Piscium .... 


7 I 

0 

52 19 - 4 " 

+0. 269 

—0. 170 

h 

0. 225 

1+ 

1 

O. 

209 ;—0.019 

> 9-475 : 

0 

56 

56.287 

4 -o 

4 36812 

— 0. 139 

V 

Ceti. 

W. 

7 

0 

58 9. 766 

-0. 288 

+0.069 

{ ’ 

0.007 

1 

O. 

251 

—0. 014 

9.275: 

1 

2 

46.020 

+0 

4 36- 745 

— 0.072 

T 

Piscium .... 


7 

1 

O 41. 78l 

—0.244 

+0.069 


0. 228 

— 

O. 284 

j—0. 014 

41.080 

1 

5 

>7-693 


36- 613 

+ 0.060 

dM 

Ceti. 


7 

1 

13 38.074 

—0. 286 

+0.131 

>— 

0.017 

— 

O. 

250 

—0. 005 

376471 

1 

18 

14.358 ! 


36+n 

— 0. 038 

V 

Piscium .... 


7 

1 

20 41. 74O 

—0. 261 

+0.141 

1 

0. 139 

— 

O. 

255 

| 0.000 

41.226 j 

1 

25 

17.760 


36- 534 + 0.139 

V 

Persei. 


7 • 

1 

26 l8.94O 

1 —0. 211 

+0. 121 


0. 388 

! — 

O. 

370 

'4-o. 005 

18.097 

1 

30 

54.531 


[36.434]; • • 


Stone, 667 . . . 


7 

1 

30 47.696 j—0.367 

+0. 218 

,+ 0-385 

— 

O. 

451 

+0.010 

47.491 ! 

1 

35 

23.762 


[36.271] . . 

S 

Ceti. 


7 

2 

28 57.214 

—0. 277 

4-o. 125 

— 

0.062 

— 

O. 

247 

+0.058 

56.811 

2 

33 

33 - 54 > 


36.730 

— 0.057 

7r 

Ceti. 


7 

2 

34 0.900 

—0. 292 

’+0.186 

4 - 

0.012 

— 

O. 

255 

+0.062 

0.613; 

2 38 

37-324 

1 

36.711 

— 0. 038 

r* 

Eridani . . . . 


7 

2 

41 11. 341 

—0. 300 

4-o. 271 

4 - 

0053 

— 

O. 

266 

+0.067 

II. l66 

2 

45 

47 - 853 


36.687 

— 0.014 

V 

Eridani .... 

W. 

7 

2 

46 10. 511 

—0. 288 

+°- 325 


0.014 

— 

O. 

250 

+0.072 

IO.356 1 

2 

50 

46.956 

i+o 

1 

4 36.600 .+ 0.073 


NORMAL EQUATIONS. 


Assuming a' = •.+■-0. 636 + Sa' circle E. 

a" — — o. 328 + Sa" “ W. 
c + o. 195 + Sc “ E. 
/\T ~ u o b 4 m 36*.669 + St. 


o = + o. 150 -J 3. 361 Sa' — 0.327 3 r+ 0.2053/* 

+ o. 023 + 2. 681 Sa" — 1. 582 Sc + 1. 555 St 

— o. 749 — o. 327 Sa' — 1. 582 Sa" + 20. 789 Sc — 3. 476 3 / 
+ o. 548 + o. 205 Sa' + 1. 555 Sa" — 3. 476 Sc + 14. 574 3 / 


whence Sa' — — o. 039 
Sa" = + o. 029 
Sc = + o. 032 
3 / = — o. 032 


11959 D 


a' = — o".675 (circle east); a" = —o«.299 (circle west); c = ©•.227 (+ with circle E.). 
Chronometer No. 1295, at i b I9 m .i chron. time, o 1 * 4 m 36*.673 =fc o*.oi8 slow; losing o».Q47 per hour. 
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66 TELEGRAPHIC DETERM IN'ation ok longitudes 

Transits of stars observed at Lima, by Lieut. John A. Norris , with transit jVo. / fty, to determine the eorreetion of sidereal ehronometer Negus t£Qj. 




Date. 


Name of star. 


Circle. 

rt 

U- 

d 

Flexure 

Transit over and in¬ 
mean of threads, equality 
of pivots. 

Level. Azimuth. 

A1 >cna 
lion and 
colli- 
mation. 

Rate. 

Seconds 
of corr. 
transit. 

R 

A. 

Chronometer 

correction. 

1883. 






//. 

ni. s. 

\ - f - 

s. s. 

s. 

s. 

s. 

h. tn. 

s. 

h. 

m. s. 

Dec. 18 

y 

Pegasi .... 


K. 

7 

0 

2 38.487 

- 0. 261 

- 0. 093 — 0. 264 

0. 226 

D. O4O 

5 s - 763 

0 7 

16. 463 

- 0 

4 37 -700 

1 

Ceti. 



7 

0 

8 53 - 223 

| 0. 287 

0. 060 — 0. 026 

0. 222 

0. °35 

5 >• 73 1 

0 *3 3'-383 


37 -652 : 

a 

Hvdri .... 



7 

0 

14 55 . 129 

i 553 

0. 041 2. 482 

1.046 

d. 030 

Sr 221 

0 19 3 6 - 6 93 


[ 37 - 572 ] 

12 

Ceti. 



7 

0 

19 29.479 

- 0. 282 

0. 000 - 0. 074 

0. 220 

2.025 

29. 8S2 

0 24 

7.697 


37 - 815 - 

£ 

Andromeda? . 



7 

0 

27 48 -959 

-0. 244 

-0. 026 — 0. 424 

0. 250 

3.015 

48. 988 

0 32 26. 667 


37-679 - 

P 

Ceti. 



7 

0 

33 7 - 926 

0. 297 

0 049 0. 068 

0. 251 

0 . OK) 

8. 463 

0 37 46.517 


38.054 - 

b 

I'iscium . . . 


E. 

7 

0 

38 2.529 

0. 269 

0. 059 - 0. 187 

0. 221 

).on 

2. 7 ft 3 

0 42 

40. 649 

- 0 

4 37-886 

1 . 

Hydri .... 


VV. 

4 

0 

39 54 - 07 S 

0. 506 

-0.529 I.777 

I.039 

3 . 035 

51 - 834 

0 44 32. 684 

T O 

4 [ 37 -850] 

y 

Cassiop. . . . 



7 

0 

45 8.587 

0. 174 

0. 197 — 0.945 

0. 520 

O. 033 

7 - '45 

0 49 44.999 


[ 37 - 854] 

t 

Piscium . . . 



7 

0 

52 I8.856 

0. 269 

-0.327 -0.165 

0. 261 

3.005 

18. 493 

0 56 56.277 


37784 — 

r/ 

Ceti. 



7 

0 

58 8. 4 J 4 

0. 288 

- 0. 365 — 0. on 

0. 264 

-f O. OIO 

8. 246 

1 1 2 

46. 009 


37 763 -r 

T 

Piscium . . . 



7 

1 

O 40 . 550 

0. 244 

0. 314 0. 377 

0. 298 

— 0. OIO 

39 - 955 

; 1 5 

17.678 


37-723 ;+ 


Ceti. 



7 

I 

13 36. 76O 

0. 286 

- 0. 388 - 0. 029 

0. 262 

0 . 020 

3 >• 59 i 

1 1 18 

14-347 


37-756 + 

77 

Piscium . . . 



7 

1 

26 20. 677 

0. 265 

• 0. 361 0. 202 

0. 26 \ 

-O33 

20. 337 

1 30 58.123 


37.786 - 


a 

Kridani . . . 



7 

I 

28 45.776 

- 0. 371 

- 0. 506 - 0. 667 

0. 486 

: ^ °35 

46. 127 

* 33 

23.884 


[ 37 - 757 ] 


r 

Piscium . . . 



7 

1 

30 47.260 

0. 272 

0. 370 0. 145 

— 0. 260 

O. O35 

46. 9 >8 

1 35 

24- 783 


37-795 “ 


T 

Ceti. 


W. 

7 

1 

34 3 - 926 

0. 294 

- 0. 398 • 0. 040 

— 0. 270 

-O. O4.O 

3 -840 

1 38 41.624 

i O 

4 37 - 784 - 








NORMAL EQUATIONS. 






s. 

^ -f 0.275 

Assuming a' . 


0.845 -1 

ba' 

circle E. 

0 — 0. 

643 4 2. 502 ba / 


0.041 dr— I. 

225 bt ] 

whence ba' 


a" ^ 

-■ 

0. 506 


ba" 

“ VV. 

- 0. 

Oil -{ 

4. 446 ba" 

- 0. 946 be -k 1 . 

616 bt 


ba" 

-- -f 0.011 


C — 

4- 

0. 261 


be 

“ E. 

— 0. 

382 - O. 041 ba' — 

0. 946 ba" 

— 20. 682 be — 2. 

615 bt 


be 

— — 0. 022 


, T 

— 

o h 4 U1 

37-.820 

- d t 

r °- 

112 4 1. 225 ba* -f 

I. 616 ba" 

- 2. 615 be -f 14. 020 bt 


bt 

- -O.O37 


a f - — o*.570 (circle east); a" -0**495 (circle west); e 0**239 with circle E.). 
Chronometer No. 1295, at o h 49 ,n *7 chron. time, o h 4 ,n 37 H .7^3 o*.oi9, slow; losing 0**049 P er hour. 


Dec. 20 

Ceti .... 

. . E. 

7 ' 

2 

211. 607 

- 0. 268 

• 0. 149 

- O. 333 

- O. 254 

-O. Ol6 

11 • 929 

2 

6 52. 404 

+0 

4 40.475 

— 

; 67 Ceti .... 


7 

2 

6 32.030 

- 0. 284 

0. 172 

— 0.085 

■v 0 253 

—O. OI I 

32-643 1 

2 

II I2.953 


40.310 


C-2 

S 

Ceti .... 


7 

2 

17 20.029 

-j 0. 269 

- 0. 187 

- O. 326 

- O.254 

Q. OOO 

20.413 

2 

22 O.87I 


4 °. 458 

— 

V 

Arietis . . . 


7 

2 

27 34 896 

- 0. 254 

-0. 175 

— O. 560 

j O. 270 

- O. OI I 

35 -046 

2 

32 15-394 

; 

40.348 

4- 

V 

Ceti .... 


7 

2 

28 52. 616 

T O. 277 

0. 191 

- O. 195 

■4 ■ 0. 251 

to. OI I 

53 - * 5 * 

2 

33 33-520 


40.369 

4 - 

» 

Persei . . . 


7 

2 

3 i 39-324 

4 0. 209 

f 0. 141 

— I.250 

T 0.381 

^ 0. OI I 

38. 816 

2 

36 19.264 


[40.448] 


77 

Ceti .... 


7 

2 

33 56.184 

-7 O. 292 

0. 195 

1 O.O39 

+ 0-259 

^0. 016 

56.985 

2 

38 37 - 307 


40.322 

4 - 

V 

Persei . . . 

. . E. 

7 

2 

37 37 824 

40 . 191 

*0 

w 

O 

t 

- 1 . 53 * 

- 0.442 

—0. 016 

37- 058 

2 

42 17.298 

|-h° 

4[40. 240] 



NORMAL EQUATIONS. 

s. s. 

Assuming a —0.994 - ba C o - 0.085 ' 2. 998 - 3.140(1/ ^ whence da — — o. 049 

T o h 4 ,n 40*393 - bt \ 0.036 : 3. 140 ba -- 7. 093 6 f ) bt - o. 017 

a -0.945 (circle east); c 0.271 (-j~ with circle K.). 

Chronometer No. 1295, at 2 U 19'".4 chron. time, o h 4'" 40*380 ±_ o*.oi9; losing o".053 per hour. 


Digitized by 


Google 


o. 083 
o. 131 

o. 032 
o. 104 
o. 271 
o. 103 


O. OOI 
O. 020 

o. 060 
o. 027 
0.003 

O. 012 
O. OOI 


o. 095 
0.070 
o. 078 
0.032 
o. on 

o. 058 














IN MEXICO ANI) CENTRAL AND SOUTH AMERICA. 


67 


Transits of stars observed at Lima, by Lieut. John A. Norris , with transit No. fjoj, to determine the correction of sidereal chronometer Negus 


</i | 

I 


Date. 


Name of star. 

Circle. 

No. of threa< 

Transit over 
mean of threads. 

Flexure 
and in¬ 
equality 
; of pivots. 

Level. 

Azimuth. 

Aberra¬ 
tion and 
colli- 
mation. 

Rate. 

Seconds 
of corr. 
transit. 


R 

A. 

Chronometer 

correction. 

V. 

18 83. 





h. 

m. 

j. 

s. 

s. 

s. 

s. 

s. 

s. 

h. 

m. 


h. 

m. s. 

s. 

Dec. 21 

p 

Ceti. 

E. 

7 

0 

33 

4 - 253 

0. 297 

~o- 095 

-4 0.078 

- 0. 268 

-0.038 

4 - 763 

0 

37 46.479 

f-o 

4 4 * 

716 

0. 122 


c 

Andromeda? . . 


7 

0 

36 3 °- 95 1 

—0. 251 

—0. 094 

— 0.415 

4 0. 277 

- 0. 032 

3 °- 938 

0 

41 

12.414 


41 

476 r 

O. II8 


6 

Piscium .... 


7 

] 0 

37 58 - 9 >° 

j-o. 269 

—0. 106 

- 0. 214 

i 0.256 

—0. 032 

59 - 083 

0 

42 

40. 610 


41 

527 1 

O. 067 


* 

Ilydri. 


7 

o 

39 47 - 493 

r o. 506 

—0. 211 

t 2.340 

+ i °>9 

—0. 027 

51. 120 

0 

44 

32 . 431 


[ 4 * 

3 >>] 



* 

Piscium .... 

r 

7 

0 

52 

14 - 434 

r 0. 269 

0.136 

— 0. 218 

4 0. 256 

—0. 016 

14.589 

0 

56 56. 244 


41 

655 - 

O. C>6l 


V 

Ceti. 


7 

0 

58 

3 - 8 79 

-f 0.288 

—O. I48 

# 0. 014 

4- 0. 259 

—0. on 

4 253 

I 

2 

45.961 


41 

708 - 

O. I 14 



Piscium .... 

E. 

7 


O 

36. 171 

+0. 244 

—O. 126 

0. 497 

T °- 292 

—0. on 

36 . 073 

I 

5 

17.623 

~o 

4 41 

550 -r 

O. O44 



Ceti.1 

VV. 

7 

1 

13 

33-239 

— 0. 286 

4-0.074 

- 0. 037 

- O. 298 

0. 000 

32. 692 

I 

18 

* 4 - 3*4 

-*■ 0 

4 4 > 

622 

O. 028 


1 V 

Piscium .... i 


7 

1 

20 

36.816 

- 0. 261 

4-0. IIO 

— 0. 299 

— O. 304 

0.005 

36. 067 

I 

25 

17.720 


41 

653 “ 

O. O59 


IT 

Piscium .... 


7 


26 

17. 260 

- 0. 265 

4 -o. 147 

— 0.262 

— O. 3OO j 

j 0. on 

16.59I 

I 

30 

58. 087 

1 

! 

41 

496 ; 

O. O98 


i a 

Eridani .... 


7 

1 1 

28 

41.946 

— 0. 371 

0. 228 

1 0. 865 

O.552 

-f-o. 016 

i 42 . 132 

I 

33 

23. 79? 

1 

[41 

660] • 



V 

Piscium . . . . 


7 

1 

30 43 - 694 

- 0. 272 

-j-o. 178 

0. 188 

O. 295 

4-0.016 

43-133 

I 

35 

24. 747 


41 

614 

O. 020 


j r 

Ceti. 


7 

l 1 

34 

o- 333 

-0. 294 

40. 212 

-i-o. 052 

O.307 

4-0.022 

O. Ol8 

I 

38 41 - 588 

! 

41 

570 7 

O. 024 


, P 

Ceti. 


7 

! 2 

2 

n.343 

1 -0. 268 

4-0. 209 

- 0.226 

O. 297 

4 -o. 043 

IO. 804 

2 

6 

52- 396 


4 * 

592 r 

O. 002 


67 Ceti. 


7 

i 2 

6 

3 1 - 77 1 

— 0. 284 

4-0. 220 

- 0.058 

- O. 296 

40.049 

1 31.402 

2 

11 

* 2-943 


4 * 

54 * r 

O. O53 



Hydri. 

W. 

7 

2 

29 

28. 157 

-0. 600 

4 0.496 

3292 

- ' (>32 

j 0.070 

29 - 783 

2 

34 

n. 232 

0 

4 [ 4 1 

449 ] 



NORMAL EQUATIONS. 

s. s. 


Assuming a / = — 0. 766 

4- ha' circle E. 

' 0 0. 277 4 

2. 741 ha' 


0. 436 he j 

I. 539 ht whence ha' 4 * *4 

a" =z — o. 681 

-f- ha" “ W. 

- 0. 105 


3. 096 ha" 4 

1.3243,- -j 

O. 663 ht ha" — J- O. 039 

* - + 0. 275 

4 he “ E. 

— 0. 109 

0. 436 ha' • 

>• 324 ba" + 

19.385.1.— 

1.513 d/ he - —0.001 

AT = + o'. 4 m 

4I".6i6 4- ht 

- 0. 112 -j 

1 - 539 '^' 1 

[ O. 663 ha" — 

l- 5 ' 5 <k-r 

13. 624 ht ht = — O. 023 


a' ~ — o*. 652 (circle east); a" —o*.642 (circle west); c . 0**274 ( - with circle K.). 
Chronometer No. 1295, at i h I3 m .2 chron. time, o h 4 ,n 4P.594 dtz o*.oi4, slow; losing 0**053 per hour. 


£ 

Piscium . . . 


E. : 

7 

° 

52 10.343 

-f-o. 269 

-0.010 ; 

— O. 267 -j 

0.273 

—O. 046 

IO. 562 O 

56 56.210 

r o 

4 45- 648 


O. OIO 

V 

Ceti. 



7 

1 0 

57 59-854 

j 0. 288 

—0.034 j 

— O. Ol8 p 

O. 276 

—O. 040 

60. 326 I 

2 45.911 


45- 585 

T 

O. 053 

T 

Piscium . . . 

. 

. ; 

7 

1 

0 32.050 

T -O. 244 

—0.040 

— O. 608 f 

0.3** 

-O. 040 

3*- 9*7 * 

5 >7-569 


45. 652 


O. 014 

V 

Piscium . . . 



7 

1 

8 21. 206 

f-O. 247 

-0.073 : 

~ 0.558 -j 

0. 303 

-O. 034 

21.091 1 

13 6.695 


45.604 


O. O34 

6 

Cassiop. . . . 



7 


•3 3'-833 

4-o. 176 

—0.065 

- 1.498 -4 

0.536 

-O. 028 

30.954 * 

l8 l6. 39I 


[45- 437] 



V 

Piscium . . . 



7 

1 

20 31. 907 

f O. 26l 

—0. 125 

- 0.372 4 

O. 280 

—O. 023 

31.928 1 

25 I7.69O 


45- 762 


O. 124 

7T 

Piscium . . . 



7 

1 

26 12.287 

■fo. 265 

—0. 150 

- 0.326 : 

O.277 

—O. 017 

12.336 1 

30 58.050 


45-7>4 


O. O76 

a 

Eridani . . . 


E. 

7 

1 

28 36. 426 

t 0. 37* 

—0. 225 

-r *-075 

O. 509 

— 0. OI I 

38. us • 

33 23.700 

-j 0 

4[45-555] 



T 

Ceti. 


\V. 

7 

1 

33 56.257 

—0. 294 

Jo. 124 

f 0.052 - 

O.324 

0.006 

55-809 1 

38 41.552 

T 0 

4 45- 743 

— 

O. 105 

£ 

Cassiop. . . . 



7 

1 

41 22.844 

—0. 160 

- 0. 084 

- *-374 

O. 687 

0.000 

20. 707 I 

46 6.435 


[45-728] 



1 * 

Arietis.... 



7 

1 

43 3°-453 

-0. 255 

r°- *4* 

- 0.366 - 

O. 332 

0.000 

29. 64I I 

48 15. 270 


45. 629 

-r 

O. OO9 

V 

Ceti. 


! 1 

7 

1 

49 47- 926 

—0. 300 

-|o. 190 

— 0. 115 - 

0. 335 

-f-o. 006 

47. 602 I 

54 33-221 


45.619 


O. OI9 

V 

Eridani . . . 



7 

2 

46 1.784 

—0. 287 

^-0.089 

- 0.031 - 

o.3*5 | 

-40.063 

*•303 2 

50 46.914 


45.611 

-i- 

O. 027 

£ 

Arietis.... 



7 

2 

47 5*-604 

0. 254 

0. 123 

~ 0. 374 - 

0. 333 1 

-T O. 063 

50. 829 2 

52 36.430 


45.601 

H- 

O. 037 

a 

Ceti. 


wJ 

7 

2 

5* 29.314 

—0. 273 

-j-o. 226 

0. 174 - 

0.3*2 

-j-o. 068 

48.849 2 

56 >4-337 

1 0 

4 45- 488 

T 

O. 150 









NOR MAI 

EQUATIONS. 








Assuming a' — 

--- 

s . 

0.808 

4 

ha' 

circle E. | 

I'o — 

0. 018 -j 3. 

801 ha' 


r 3- 3°9 r 2. 860 d/) whence 

ha' 

S. 

— f 0. OIC 

) 



a" =r. 

— 

0. 714 

-{- 

ha" 

“ w. 


0. 113 

- 2. 

330 ha" 

— 2. 879 dz - j i-936d/ 

ha" 

-f- 0. 071 




C -- 

4. 

0. 282 


he 

“ E. 


0. °35 ^ 3- 3°9 — 2. 

879 ha" 

4 18. 106 d<r - i - 0.962 ht 

he 

— -j-o. exx 

) 



A T = 

f 

o h 4 ni 

45 

•.647 

i-d/ 

-4 

0.035 ; 2. 

860 ha' j 1. 

936 ha" 

O . 962 he — 13. 189 ht 

ht 

— — 0. Ol( 

) 



a / — • — o*. 798 (circle east); a" - - —©*.643 (circle west); c- :0*.29i ( • with circle K.). 
Chronometer No. 1295, at *. h 4 im .J chron. time, o h 4 ,n 45‘.638 4 - 0**015, slow; losing o',053 pef hour, 


Digitized by U^OOQLe 
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TELEGRAPHIC DETERMINATION OF LONGITUDES 


Transits of stars observed at Lima , by Lieut. John A. Aorris, with transit No. 1504 , to determine the correction of sidereal chronometer Negus 1295. 


Date. 


Name of star. 


1883. 
Dec. 26 




o 

K 


Flexure 1 
Transit over , and in- 1 
mean of threads, equality 1 
of pivots.' 


Level. 


Azimuth. 


Aberra- 
! tion and 
colli- 
mation. 


Rate. 


Seconds 
of corr. 
transit. 


R. A. 


Chronometer 

correction. 






h. 

m. s. 

s. 

, 

s. 


s. 

, 

s. 

h. 

m. s. 

h. m. s. 

s. 

0 

Eridani .... 

E. 

7 

1 

28 34. 014 

to. 371 

4-0.190 

4-0.900 

4- 

0. 494 

—0.012 

35.957 

I 

33 23 645 

T o 4[47. 688] 


r 

Ceti. 


7 

1 

33 52.941 

t 0. 294 

+0.140 

-f 0 054 

4 - 

0. 274 

—0.008 

53 - 695 

I 

38 4 1 - 528 

47 - 833 

f 0.087 

c 

Ceti. 


7 

1 

40 56.454 

4 0. 288 

4 0.123 

— 0.013 

4 - 

0. 268 

—0.004 

57 - 1 16 

I 

45 44 - 957 

47. 841 

0.079 

p 

Arietis. 


7 

. 

43 27. 151 

+0.255 

T O. 105 

— 0.380 

4- 

0. 280 

—0.004 

27 . 407 

I 

48 15 - 247 

47 . 84O 

1 0.080 

V 

Ceti. 

1 

7 

1 

49 44-324 A 0.300 

4 0. Ill 

4- 0.120 

_}. 

0. 283 

0.000 

00 

tT 

I 

54 33 - >9« 

48. 060 

— 0. 140 

y 

Andromeda; . . 


7 j 

1 

52 1.040 

4-0. 224 

4 0. 079 

0.723 

4 - 

0. 353 

{ 0.004 

0-977 1 

I 

56 48.695 

[47-718] 


a 

Arietis. 


7 

1 

55 5«-396 

4-o. 252 

4-0.081 

— 0.415 

4 - 

0. 286 

^0.004 

51.604 

2 

0 39510 

47.906 

— 0. 014 

V 

Ceti. 

E. | 

7 

2 

2 3-931 

4-0. 268 

4-0.076 

— 0.235 

4 - 

0. 266 

|4-o. 008 

4 - 3*4 1 

2 

6 52.351 

-t-o 4 48.037 

— 0. 117 


Assuming a = — o. 743 ~f Aa 
AT = + oh 4“ 47 *- 93 6 


+ * \ 


NORMAL EQUATIONS. 

s. 

o.r= — o. 114 -j- 2. 513 Aa -f- 1. 482 At ) whence Aa — -f o. 075 
-f o. 251 4- I. 482 Aa -I 7. 157 At J At v-— 0.051 


a — — o“.668 (circle east); c — o“.283 ( f with circle E.). 

Chronometer No. 1295, at i h 47“.7 chron. time, o 1 * 4 m 47 a -920 dr o“.028, slow; losing (>*.041 per hour. 

Transits of stars observed at the Central and South American Telegraph Station , Paita , by Lieut. John A. Norris , with transit No. 1504^ to determine the correction 

of sidereal chronometer Negus /29J. 


Date. 


Name of star. 

V 

12 

rs 

2 

Im 

M 

u. 

O 

Transit over 
mean of threads. 

Flexure 
and in¬ 
equality 
of pivots. 

Level. 

Azimuth. 

Aberra¬ 
tion and 
colli- 
mation. 

Rate. 

Seconds 
of corr. 
transit. 




'0 

& 











1884* 





h. 

m. s. 

s. 

s. 


s. 


2. 

s. 

2. 

Jan. 25 

/ 

Tauri. 

E. 

7 

3 

35 24.039 

4 o. 276 

-0. 057 

— 

0. 209 

4 - 

0.322 

—0.106 

24. 265 


y 

Eridani .... 


7 

4 

3 32 . 339 

-f 0. 288 

4-o. 030 

4 - 

0. 106 

4 - 

0.323 

—0.075 

33 -on 


1 

Tauri. 


5 

4 

55 31547 

+0.273 

4 0. 056 

- 

0. 286 

4 - 

0.33* 

—0.018 

3 *-903 


7 T S 

Orionis .... 

. 

7 

4 

59 8.420 

-f 0. 281 

-ho. 044 

— 

0.086 

+ 

0.3*4 

—0.014 

8- 959 


II 

Orionis .... 


6 

5 

8 52.686 

+0.275 

+0.023 

— 

0. 242 

+ 

0.325 

—0.003 

53 -064 


e 

Leporis .... 


6 

5 

11 28.615 

-f 0. 292 

40.019 

4 - 

0. 219 

4 - 

0.340 

—0.001 

29. 484 


a 

Aurigae .... 

E. 

7 

5 

19 4.700 

+0. 256 

j—0.004 

— 

0. 753 

4 - 

0.45* 

4-0.008 

4 - 658 

! 

V 

Orionis . . . . 

W. 

6 

5 

29 35- 667 

—0.283 

1+0. 237 

— 

0.023 

— 

0.356 

4-0.020 

35- 262 


A 

Orionis .... 


7 

5 

37 1813 

—0. 282 

4-0. 246 

— 

0.043 

— 

0.356 

4-0.028 

1.406 


a 

Leporis .... 


7 

5 

38 33-653 

—0. 290 

+0. 255 

4 - 

0.121 

— 

o -374 

4-0.029 

33-394 


41 

Orionis .... 


7 

5 

39 24.243 

—0. 278 

-) 0. 246 

— 

0.132 

1 

0.361 

4-0.030 

23- 748 


1 

Orionis .... 


7 

5 

40 42. 466 

—0. 284 

+0. 252 

4 - 

0.008 

— 

0. 358 

4-0.032 

42. 116 : 

l 1 


a 

Orionis .... 


7 

5 

43 52 . 369 

— 0 . 283 

+ 0 . 255 


0.022 

— 

0 . 356 

4 -o. 035 

51998 

I 

y 

Mensse. 


3 

5 

47 26. 229 

— 0 . 386 

+ 0 . 357 

+ 

2.095 

— 

*• 5*7 

4 -o. 039 

26.817 


*30 

Tauri. 


7 

5 

5 * 37 -704 

— 0 . 274 

+ 0 . 256 


0 . 211 

— 

0 . 374 

4-0.044 

37 - *45 


A 

Doradus .... 

W. 

7 | 

5 

55 3*-*93 

- 0-337 

l+o. 322 

!+ 

1.103 

r 

0 . 868 ! 

1 

4-0. 048 

3 *-461 


R. A. 


h. m. 
3 24 

3 52 

4 44 

4 48 

4 57 

5 o 
5 8 

5 18 
5 26 
5 27 
5 28 
5 29 
5 32 
5 36 
5 40 
5 44 


29* 379 
38. 292 
37- 129 
* 4 - 193 
58.254 
34 578 

9.815 

40 - 383 

6.606 
38. 546 
29.004 
47 - 274 
57. 125 
32 . 115 
42 . 373 
36. 654 


Chronometer 

correction. 


. m. s. 

10 54.886 
54 719 
54-774 I 
54- 766 ] 
54.810 
54.906 
Io[54. 843] 
10 54. 879 

54. 800 

54" 848 
54- 744 
54- 842 
54- 873 
[54- 702] 
54-772 
i°[54- 807] 


] o. 069 

- 0.098 

- O. 043 

- 0.051 

- o. 007 
j 0.089 

r O.062 

- O.OI7 
r 0.031 

- 0.073 
r 0.025 
* o. 056 

- 0.045 


Assuming a' = — o. 699 -}- Aa / circle E. 


NORMAL EQUATIONS. 

f o — — o. 079 t !■ 365 Aa * 

— O. ( 


-f I.797 df-f 1.468*1/ 

a" = — 0.512 Aa" “ W. J —0.034 + 2. 819 Aa" -j- 2.180 Ac — o. 335 At 

C = -}- o. 310 4- Ac “ E. j —o. 485 -j 1. 797 Aa' j 2. 180 Aa" -f 18. 140 Ac — 0.977 At 

AT “ — o*» io m 54*.8 i 8 -f- At [ — o. 024 4- 1.468 Aa / — o. 335 Aa" — o. 977 Ac -f 14. 016 At 

a' ~ -- ©•.675 (circle east); a" — ©".519 (circle west); c ~ ©•.335 (-f* with circle E.). 
Chronometer No. 1295, at 5 h u ni .9 chron. time, o h io m 54 a .8i7 dr ©".on, fast; losing o a .o66 per hour. 


whence Aa' -j o. 024 
Aa" - - — o. 007 
Ac -- 4- o. 025 
At -j- o. 001 


Digitized by 


Google 
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Transits of stars observed at the Central and South American Telegraph Station , Paita , by Lieut. John A. Norris , with transit No . 1504, to determine the correction 

of sidereal chronometer Negus J2gj. 


Date. 


Name of star. 

ii 

rt 

V 

■s 

1 

Flexure 

Transit over and in- Level 
mean of threads, equality 

1 Aberra- 

: 4 . . v ; tion and 
: Azimuth., com . 

Rate. 

Seconds 
of corr. 
transit. 


R. A. 

Chronometer 
correction. Vm 




6 

1-1 


of pivots. 


! mation. 









CJ 

£ 






* 




- 

1884. 





h. m. s. s. s. 

! 

s. | 

s. 


s. 

h. 

m. s. 

h. 

m. s. s. 

Jan. 26 

a 

Ceti. 

E. 

7 

3 77. 027 +0. 280 —0. 007 

— 

0073 + 

0.316 

—0. 040 

7 - 503 

2 

56 14.017 

—0 

10 53.486 + 0.006 

L 

Persei. 


7 

3 11 37.589 ro. 254 —0.027 

— 

0. 602 ! + 0. 483 

—0. 036 

37.661 

3 

0 43 - 9°2 


[ 53 - 759 ] • • 

h 

Arietis ... 


7 

3 15 54-360 ; 0.273 —0.047 

— 

0.211 + 0.334 

—0.032 

54 - 677 

3 

5 I. IOI 


53 - 576 4 - 0.096 


Lacaille, 1105 . 


7 

3 22 19.614 40.417 —0.097 

■1- 

2-537 '+ 

1.718 J—0.026 

24.163 

3 

11 29.982 


[54.181] . . 

l 

Hydri. 


7 

3 29 41. 750 4 0. 398 —0. IOI 

+ 

2. 186 4 

*•493 

—0.020 

45 . 7 o 6 

3 

18 51.711 


[ 53 - 995 ] • 

$ 

Tauri. 


7 

3 3 1 47- 124 -f 0.278 -0.071 

— 

O. 122 4- 

0319 

—0. 018 

47 5*0 

3 

20 54.255 


53. 255 — 0. 225 

/ 

Tauri. 


7 

3 35 22.431 r 0.276 —0.064 

— 

O- IS© + 

0. 323 

—0.015 

22. 801 

3 

24 29.363 


53 - 438 — 0.042 

e 

Eridani .... 


j 7 

3 38 21.724 +0.286 —0.061 

■ + 

0.041 r (- 

0. 320 

—0.012 

22. 298 

3 

27 29.011 


53. 287 - 0.193 

\ 

Or. 716 . . . . 


7 

3 43 2.814 +0. 233 —0.036 

t_ 

O.981 -j- 

0. 690 

—0. 009 

2.711 

3 

32 8.809 ; 


[53.902] . . 

\ h 

Eridani .... 

E. 

7 

1 3 48 35-424 |4 0.286 —0.015 

' + 

0.043 1- 

0. 320 

—0.004 

36-054 

; 3 

37 42.643 

—0 

*° 53 - 4 ** — 0 069 


9 

H. Camelop. . . 

W. 

7 

j 3 58 12.986 —0.237 4 0.189 

— 

O. 592 — 

o- 73 * 

4-0.005 

11. 620 

3 

4718.054 

-0 

i°[ 53 - 566] . . 


y 

Eridani .... 


7 

4 3 32.184 —0.288 4 0.230 


0.050 j — 

0. 368 

4 0.009 

3*.817 

3 

52 38.278 

j 

53- 539 + 0.059 


X 

Tauri. 


7 ! 

1 4 5 10. 741 —0. 276 4-0. 221 


O. O96 — 

0.365 

+0. 010 

10.235 

3 

54 16. 716 


53 - 5>9 + 0.039 


V 

Tauri. 


7 

! 4 7 54 - 570 —0. 279 + 223 


0.059 — 

0-359 +0.013 

54.109 

3 

57 0.574 


53-535 + 0.055 


0> 

Eridani .... 


7 

4 17 7-453 —0-285 +0.238 

+ 

0. on !— 

0. 360 i+o. 021 

7.078 ; 

4 

6 135*3 

i 

53-555 |+ 0.075 


y 

Tauri. 


7 

4 24 7. 180 —0. 275 4-0. 239 

- 

0.115 — 

0. 370 

+0. 027 

6. 686 

4 

•3 « 3 - «7* 

i 

53 - 5«4 + 0.034 


h 

Mensa* .... 


7; 

4 3 6 46.793 —0-432 <’+'0.416 

+ 

1.857 — 

2. 161 

4-0- 038 

46.51* 

4 

25 52.862 


[53.649] . . 


V 

Eridani .... 

W. 

7 

4 41 26.813 —0.284 j 4-0. 286 

— 

0.008 |— 

0.358 

+0.042 

26.491 

4 

1 

30 32.84I 

-O 

i° 53- 650 J-f- 0.170 


NORMAL EQUATIONS. 

s. s. 

Assuming a f --- 0.799 { ha' circle E. f o . —1. 899 + 6. 324 ha' —• o. 045 Ac + I. 687 rf/ 1 whence ha' = + 0.316 

a" = -o. 324 -f ha" “ W. j -f 0.025 -j- 3. 482 ha" — 0.259 6 c + i.o88d/ | ha" —0.00 7 

c = +0. 396 4 he “ E. ] + I. 480 — O. 045 ha' — o. 259 ha" + 23. 026 he + I• 352 ht j he = — O. 060 

ii\T — —o h io«» 53*455 + M [ } 0.344 + 1.687^' -\ 1. oSSha" + 1. 352 he + 13. 535 rf/ J & = — 0.059 

a / — — 0*483 (circle east); a" —0**317 (circle west); c — o*.336 ( + with circle E.). 

Chronometer No. 1295, at 3 h 53'° chron. time, o h io* 1 * 53*480 dz o*.023, fast; losing o*.Q52 per hour. 


Eel). I 


9 II. Camelop. . . 

1 ■ 

E. I 7 

3 58 

4. 636 

! 

+o- 237 

+ 0.061 

_ 

1.524 

+ 

0.758 

—0. 050 

4. 118 

3 

47 

17.855 

7 

Eridani .... 

• ! 7 

4 3 

23 -477 

+0. 288 

—0.007 

+ 

0.128 

+ 

0.381 

—0.044 

24. 223 

3 

52 

38.190 

oJ 

Eridani .... 

7 

4 16 

58.843 

+0. 285 

—0.032 

+ 

0.029 

,+ 

O- 373 

—0. 031 

59 - 467 

4 

6 

* 3-440 

7 

Tauri. 

• ' 7 

4 23 

58.767 

+0.275 

—0.030 


0.295 

+ 

0.384 

—0. 024 

59 - 077 

4 

*3 

*3.092 

h 

Tauri. 

• i 7 

4 27 

2. 016 

+0.274 

—0.029 

— 

o. 325- + 

0.387 

—0. 022 

2. 3OI 

4 

16 

16.292 

a 

Tauri. 

7 

4 40 

3 - * *6 

+0.274 

—0.029 


0.309 

+ 

0.386 

—0.010 

3 - 4*8 

4 

29 

* 7 - 5*5 

V 

Eridani .... 

• 1 7 

4 4 * 

18.237 

;-r°. 284 

—0.030 

_ 

0. 021 

+ 

0. 37 * 

—0. 008 

18.833 

4 

30 

32.762 

4 

Camelop. . . . 

E. , 7 

4 49 

9.650 

l+o. 244 

—0.025 

_ 

1.302 

+ 

0. 671 

—0.001 

9 - 237 

4 

38 

* 3 - 38s 

<! 

Camelop. . . . 

W.! 7 

4 53 

23- 003 

—0. 225 

+0.134 

— 

0.789 

— 

1.019 

+0. 003 

21.107 

4 

42 

34956 


Orionis .... 

7 

4 59 

0. 566 

—0. 281 

+0.175 

— 

O.O43 

1 

0. 412 

+0. 008 

0.013 

4 

48 

14.114 

IO 

Camelop. . . . 

7 

5 3 

56.704 

—o. 238 

+0.154 

— 

O. 6l8 


0.831 ; 

+o-o *3 

55.184 

4 

53 

9 364 ! 

I I 

Orionis .... 

- ! 7 

5 8 

44.903 

—0.275 

+0.186 

— 

O. 121 

1 

0.427 

+0.018 

44.284 

4 

57 

58.117 j 

ft 

Eridani .... 

7 

5 *2 

56.870 

—0. 284 

+0. 200 

‘ + 

O. OOI 

1 

0.414 

+0.022 

56.395 

5 

2 

•0.383 

X 

Eridani .... 

• ' 7 

5 *4 

* 3 -659 

—0. 286 

+0. 202 

+ 

O. 023 

1 

o. 4*7 , 

+0.023 

23.204 

5 

3 

37-245 

T 

Orionis .... 

7 

5 22 

46. 469 

—0.285 +0.216 

+ 0. on 

1 

0.415 +0.031 

46.027 

5 

12 

0.020 i 

V 

Orionis . . . . 

W. 7 

1 5 29 

26.863 

—0. 283 

+0. 226 

_ 

O. 015 

L 

0.412 

+0.038 

26.417 

5 

18 

4O.3OI 1 


____ 

1 


_ 

_ _ 

___ _ 



_ 

__ 

_ __ 

_ . 


_ 



46 . 033 
46. 027 
45 - 985 
46. 009 
45-913 
46.071 
io[45. 852] 


+ 0.017 

+ O. OI I 

0.031 

— 0.007 

— o. 103 
4 - 0.055 


45 - 899 — o. n 7 

[45.820] . . 

46.167 4 o. 151 
46.012 — o. 004 
45-959 - 0.057 
46.007 — o. 009 
10 46.116 4- O. IOO 


Assuming a' = - — o. 809 4 ha' circle E. 

a" = — o. 608 4- ha" “ W. 
* = + 0.377 + ^ “ E. 

/\T = — o b io m 46' , .oo7 : hi 


NORMAL EQUATIONS. 

O = — O. 013 4~ 2. 990 ha' 4- 3.838^4- 2.4351!/ 

— 0.758 + 3. 025 da" + 3. 442 he 1.812 ht 

4 - O. 704 4- 3. 838 ha' — 3. 442 ha" 4 - 1 8. 940 he 4 - O. 244 ht 

— O. 371 4- 2. 435 ha' 4- I. 812 ha" 4- O. 244 he 4- 13. 528 ht 


s. 

whence ha' = — o. 007 
ha" = + o. 271 
he =4-0.014 
ht = — o. 008 


a' = — o*.8i6 (circle east); a" — — o l, .337 (circle west); c = o.»39i ( 4 - with circle E.). 
Chronometer No. 1295, at 4 h 50"' chron. time, o h io m 46*.oi6 dz o*.oi5 fast, losing o*.o58 per hour. 


Digitized by 


Google 
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TELEGRAPHIC DETERMINATION OF LONGITUDES 


Transits of stars observed at the Central and South American Telegraph Station , Pa it a. by Lieut. John A. A T orris y with transit No. 1504, to determine the correction 

of sidereal chronometer Negus I2qy. 


1884. 
Feb. 2 



Name of star. 

Tj 

u 

U 

cj 

V 

u 

.£ 

O 

6 

£ 

1 

Transit over 
mean of threads. 

Flexure 
and in¬ 
equality 
of pivots. 

• 

Level. 

Azimuth. 

Aberra¬ 
tion and 
colli- 
mation. 

Rate. 

i 

Seconds 
of corr. 
transit. 

R. A. 

1 

Chronometer 

correction. 


V. 





1 

k. m. s. 

s. 

s. 


s. 

, 

s. 

h. m. s. 

h. 

m. s. 


s. 


Or. 716 .... 

E. 

7 

3 42 53 - 8*7 

-f O- 233 

- 0. 066 

- I.221 

4 0. 662 

1 -0. 053 

53 - 504 

3 32 8 - 5*3 

—0 

10 [ 44 - 991 ] 



J 

Eridani .... 


7 

1 3 48 26.446 

-f 0. 286 

f 0. 095 

; 0.054 

4 0. 307 

-0. 047 

27. 141 

3 37 42.521 


44. 620 

- 

0. 073 

9 

H. Camelop. . . 


7 

3 58 2.966 

+o. 237 

4-0.090 

1. 123 

4 0. 618 

—0.038 

2. 750 

3 47 *7-821 


[44- 929] 



y 

Eridani .... 


7 

4 3 21.991 

4 0. 28S 

0. 116 

4 0.094 

-4 °- 3 ” 

0. 034 

22. 766 

3 52 38 - *75 


44-591 

- 

0. 102 

a 

Tauri. 


7 

4 5 0.849 

4 0.276 

4-0.112 

— 0. 182 

,+ O.309 

i 0.032 

1-332 

3 54 *6.615 


44-717 

-f 

0. 024 

V 

Tauri. 


7 

4 7 44-531 

t-°- 279 

4 o- 114 

0. 112 

4 0.304 

1 -0. 029 

45 -087 

3 57 0.478 


44.609 

— 

0. 084 

o l 

Eridani .... 


7 

4 16 57-367 

4-0.285 

go. 114 

4 0.022 

4 0.304 

-0. 021 

58.071 

4 6 13.425 


44. 646 

— 

0.047 

y 

Tauri. 

1 

i 7 

4 23 57.266 

10.275 

40.101 

0. 218 

4 0.313 

l—o. 014 

57 - 7 23 

1 4 13 13.078 


44.645 


0. 048 

h 

Mensie. 

1 E ' 

7 

4 36 31.821 | 

+ 0.432 

l 

Go. 117 

( -f 3 - 5*2 

( 4 1.S2S 

! O. 002 

37 • 708 

4 25 51.918 

—0 

io[ 44 - 790 ] 



53 

Eridani .... 

w. 

1 

1 7 

1 4 43 38. 404 

0.288 

4-0. 282 

1 0.055 

— 0. 355 

4-0. 004 

38.102 

4 32 53- 346 

— 0 

10 44. 756 

4 - 

0.063 

t* 

Eridani .... 


7 

4 50 28. 700 

0.284 1 

-fo. 286 

— 0.009 

— o- 345 

• O. OI I 

28. 359 

4 39 43- 560 


44. 799 

-f 

0. 106 

7T 5 

Orionis .... 


7 

4 58 59- 263 

- O. 281 

4-0. 290 

- 0.042 

— 0. 344 

4 - 0 . Ol8 

58.904 

' 4 48 14. 100 


44.804 

4 

0. 111 

V 

Mensie. 


7 

5 9 18. 300 

0.376 

40. 401 

1. 197 

1-340 

4-0.028 

l8. 210 

j 45833 4*5 


[44- 795] 



0 

Eridani .... 


7 

' 5 *2 55.377 

—0. 284 

- 0. 306 

4- 0.001 

— 0. 345 

40.031 

55. 086 

5 210.370 


44.716 

-f 

0. 023 

A 

Eridani .... 


7 

514 22.169 

—0. 286 

-0.311 

4 0.022 

- 0. 348 

4o. 033 

21.9OI 

I 5 3 37 - 230 | 


44. 671 

— 

0. 022 


Orionis .... 


7 

5 ‘9 44-329 

-0. 286 

4 0-3*5 

-4 0.019 

- 0. 348 

fo. 038 

44. 067 

5 8 59.345 


44.722 

-r 

0. 029 

T 

Orionis .... 

1 • 

7 

5 22 44. 981 

1—0.285 

-0.317 

4 0.011 

— 0. 346 

Go. 04I 

44.719 

} 5 12 O. 006 


44.713 

+ 

0. 020 

17 Camelop. 

W. 

7 

5 30 2-617 

— 1 0- 233 

-f-o. 264 

— 0. 668 

- 0. 757 

^O. O48 

I. 271 

5 *9 * 6 - 5*9 

- 0 

io[ 44 - 752 ] 




Assuming a' — 


-0.831 -f ha' circle E. f 0 —1.024 j-4.912 ha' f 1.677 he 1.6731V] whe 

-o. 331 ha" “ \V. I ’-0.004 3. 141 ha" -f o. 4141V * 0.0691V j 

0-35 6 t-^ “ E. ] -;-0. 353-i 1.677 ha' -f 0.414 ha" 22. 165 rV - T 0.315^/' 

- o h io m 44".68o -f rV. [ -f o. 076 -f 1. 673 ha ' -f o. 069 ha " -f- o. 315 he } 14. 250 ht j 

a' — o*.6oi (circle east); a" — — o*.$2j (circle west) ; c — o\323 (-}- with circle E.). 
Chronometer No. 1295, at 4*' 39 lu .i chron. time, o h io m 44**693 ± o*.oi3, fast; losing o*.o56 per hour 


NORMAL EQUATIONS. 
I. 024 j- 4. 912 ha' 


1. 673 rV ] whence ha' 
o. 069 ht { ha" - 

0.315*1 *• 

14. 250 ht j ht 


V 

Tauri. 

E. 

7 

4 7 

43-377 

+0. 

279 

O 

d 

1 

— 0. 100 

+ 0-323 

— O. 06l 

43- 803 

3 

57 0.464 

-0 

10 43-339 r 

O. 034 

y 

Tauri. 

• 

7 i 

4 23 

5 6 - °43 

G°. 

275 

-0. 045 

— 0.194 

f o -333 

—O. 044 

56. 368 

4 

*3 *3-063 


43 - 305 

O. OOO 

m 

Persei. 

• 

7 

4 36 

0. 707 

G°. 

258 

0. 062 

- 0.542 

f 0.438 

- 0.032 

0.767 

4 

25 17 395 


[43- 372] 


a 

Tauri. 

1 

7 

4 40 

0. 486 

t O. 

274 

o. 072 

- O- 203 

+ °- 334 

—0.027 

0. 792 

4 

29 *7-489 


43 - 3°3 — 

O. 002 

4 

Camelop. 

- | 

7 

4 49 

6. 681 

f O. 

244 

- -0. 078 

- 855 

+ 0.582 

l—o. 018 

6. 556 

4 

38 23.331 


[ 43 - 225]! 


/ 

Tauri. 

- ' 

7 ' 

4 55 

20. 093 

-|-0. 

273 

o. 098 

— 0. 227 

-i- 0 -339 

—0. 011 

20. 369 

4 

44 37-oi6 


43-353 h + 

O. O48 

T : ’ 

Orionis .... 

E. 

7 

4 58 56. 900 

-1-0. 

281 

0. 109 

— 0. 069 

; 0.321 

1—0. 007 

57-317 

4 

48 I4.O87 

—0 

10 43. 230 j — 

O. O75 


Eridani .... 

w.! 

7 

5 12 

54 -050 

—0. 

284 

Go. 203 

-j- 0. 001 

- o- 364 

—0. 008 

53 - 6*4 

5 

2 IO.356 

-0 

10 43. 258 — 

O. O47 

A 

Eridani . . . . 

• 

7 

5 14 

20. 946 

* 0. 

286 

Go. 202 

-f 0. 018 

0.367 

-fo. 009 

20. 522 

5 

3 37 - 215 


43-307 + 

O. 002 

V 

Orionis .... 

. ! 

7 

5 29 

24. 070 

—0. 

2S3 

-fo. 172 

— 0. 012 

; - o- 363 

-i O. 024 

23. 6o8 

5 

18 40. 274 


43-334 + 

O. 029 

h 

Orionis .... 


7 

5 36 

5°. 306 

— 0. 

282 

fo. 158 

- O. 022 

- 0.363 

f O. O33 

49. 830.’ 

5 

26 6. 5 16 


43 - 3*4 + 

O. OO9 


Orionis .... 

^ . j 

7 

5 40 

19.961 

—0. 

284 

-fo- 153 

4- 0.002 

- 0.365 

+0.036 

19 - 503 

5 

29 36. 200 


43 - 303 j— 

O. 002 

a 

Orionis .... 


7 

5 43 

40.803 

! -0. 

283 

■ 0.145 

i— 0.011 

— o- 363 

-f O. O4O 

40. 33 ° 

5 

32 57-025 


43 - 308 ! f 

c. 003 

/ 

Mensie . 

W. j 

7 

5 47 

15-357 

0. 

386 

fo. 190 

-t- 1078 

- *-547 

Go. O43 

14 732 

5 

36 31-414 

— 0 

*o[ 43 - 3 ' 8 ] 



NORMAL EQUATIONS. 


Assuming a' = - - o. 707 -f ha' circle E. |‘ o — — o. 398 -f 2. 408 ha' -]- 3. 848 he -f 2. 932 ht j whei 

a" — — o. 257 -f ha" “ \V. | - O. 009 -f I. 238 ha" I. 189 he — O. 212 ht 

c — f O. 328 J he “ E. *j - O. 842 4- 3. 848 ha' -f- I. 189 ha" -f 15. 529 he -f- O. 596 hi j 

AT - - - o" 10"' 43 s . 283 ht. I o. 235 -f 2. 932 ha' — o. 212 ha" i- o. 596 dr [-12. 241 ht J 

a' — - o".536 (circle east); a" — — 0**267 (circle west); c = o*.342 (4- with circle E.). 

Chronometer No. 1295, at 5 h 5 ,n .S chron. time, o h io m 43".305 -g o*.oo7, fskst; losing o\o63 per hour, 


3. 848 he *{- 2. 932 ht j whence ha' 


1. 189 he — o. 212 hi 
15.5 29 0.5961V j 

o. 596 he [-12. 241 ht J 


4-0.171 

— O. OIO 

4- o. 014 

— o. 023 


Digitized by 


Google 
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Transits of stars observed at the Central and South American Telegraph Station , Taiia, by Lieut. John A. Norris, with transit No. 1504 , to determine the correction 

of sidereal chronometer Negus 121)5. 


Date. 


1884. 


Name of star. 


Transit over 
mean of threads. 


U 


o 


Flexure 
and in¬ 
equality 
of pivots. 


Level. 


Azimuth. 


Aberra¬ 
tion and 
colli- 
mation. 


Rate. 


Seconds 
of corr. 
transit. 


R. A. 


Chronometer 

correction. 






h. m. s. 

S. 

s. 

j. 


1 

s. , s. 

s. 

h. m. s. j h. 

m. s. 

s. 

/ 

Tauri . 

E. 

7 

3 35 10. 523 

: O. 276 

-0. 011 

- 0. 120 

, 

r 

0.349 -0.078 

10. 939 

3 24 29. 222 1—0 

10 41 

717 

+ o- *57 

e 

Eridani .... 


7 

3 38 9 - 77 * 

] 0. 286 

—0. on 

7 0.032 

t- 

O. 346 j— 0. 074 

10. 350 

3 27 28.864 1 

41 

486 

— 0.074 

y 

Hydri . 


7 

3 59 41.186 

■r°- 373 

—0. 016 

{ 1.362 

* 

1.284 —0.044 

44 - 145 

3 49 2.628 

[41 

517 ] 


y 

Eridani .... 


7 

4 3 > 8-979 

j o. 288 

— 0.014 

+ 0.061 

+ 

00 

O 

0 

W) 

d 

19. 627 

3 52 38.143 

41 

484 

— 0.076 

K 

Tauri . 


7 

4 4 57-753 

+0. 276 

— 0.014 

— 0. 117 

T 

0. 349 | -0.037 

58.210 

3 54 16.583 

41 

627 

+ 0.067 

V 

Tauri . 


7 

4 7 4'-456 

j 0.279 

—0.015 

— 0.072 

+ 

o-343 -0.032 

41959 

3 57 0-449 

41 

5 *o 

— 0.050 

0* 

Eridani .... 


7 

4 16 54. 286 

-7 0. 285 

-O. 021 

f 0.014 

J 

0. 344 j -0.020 

54* 888 

4 6 13.395 ] 

41 

493 

— 0.067 

d 

Mensre. 

E. 

7 

4 36 28. 800 

-0.432 

-O. o6l 

2. 262 

4 

2.064 I+0.008 

33 - 505 

4 25 51-639 j—0 

io[ 4 i 

866] 


P 

Eridani .... 

W. 

7 : 

4 50 25.627 

—0. 284 

+0. 146 

— 0. 008 

- 

0. 384 +0. 028 

25. 125 

4 39 43 - 532 0 

10 41 

593 

+ 0.033 

a 

Camelop. . . . 


7 

4 53 > 8-347 

—0. 225 

-O. I 21 

— 0. 703 

— 

0.947 I+0.032 

16.625 

4 42 34 -842 , 

[ 4 i 

783 ] 

. . 

IT* 

Orionis .... 


7 

4 55 45 - 277 

—0.279 

+0. 155 

— 0.055 ! 

- 

0-385 +°° 3 6 

44 - 749 

4 45 3 - 196 , 

4 i 

553 

— 0.007 

jr 4 ’ 

Orionis .... 


7 

4 58 56. 140 

— 0. 281 

{O. 162 

— 0.038 ! 

— 

0383 +0.040 

55 - 6 40 

4 48 14-073 | 

4 i 

567 

+ 0.007 

IO 

Camelop. . . . 


7 

5 3 52.000 

—0.238 

+ 0. I46 

— 0. 550 

- 

0-773 +0.048 

50.633 

4 53 9 - 278 

[ 4 i 

355 ] 


II 

Orionis .... 


7 ; 

5 8 40. 239 

-0.275 

-f-o. 177 

|— 0. 108 

— 

0-397 i ro.054 

39.690 

4 57 58 . 139 

4 i 

551 

— 0.009 

a 

Eridani .... 


7 : 

5 '2 52-334 

— 0. 284 ,+o. 193 

+ 0.001 

— 

O. 385 +0. O6O 

5 '- 9'9 

5 2 10.342 

4 i 

577 

+ 0.017 

A 

Eridani .... 

[ 

W. 

■ ! 

1 

7 I 

5 '4 ' 9 - ' 5 6 

—0. 286 

-fo. 197 

+ 0.020 j 

i 

— 

O. 388 +0. 062 

i l8. 76I 

5 3 37 - 204 —0 

10 41 

557 

— 0.003 


NORMAL EQUATIONS. 

0=1—1.192 I- 3. 754 da ' — 3.137^— 0.259^/' 

-f- o. 199 +3.056 da "— 3.732 dr-}- 2. Olid/ 

+ 0.460 — 3. 137 da' — 3. 732 6 a" + 19. 511 6c — 0.624 d/ f 

+ o. 317 — o. 259 da' + 2. 011 da" — o. 624 6 c + 12. 863 d/ j • 

a ' — — o“. 386 (circle east); a" — — o*.3C>o (circle west); c = 0**362 (+ with circle E.). 

Chronometer No. 1295, at 4 h 30. m 6 chron. time, o h io* 11 4P.560 dtz o*.oi3, fast; losing o*.o85 per hour. 


Assuming a' = — o. 724 + da' circle E. 

a" = — o. 274 + da" “ \V. 

r = + o. 336 + dc “ E. 
/yr = — o b io m 4I*.547 + dt 


s. 

whence da' = + o. 338 
da" = — o. 026 
dc r + o. 026 
dt = — 0.012 


Transits of stars observed at the Central and South American Telegraph Station , Paita , by Lieut. John A. Norris, with transit No. 1504 , to determine the correction 

of sidereal chronometer Negus 1684. 


Date. 


i8L. 
Feb. 4 


i 

1 

Name of star. 

el 

V 

Ut 

JC 

’ + 

Transit over 
mean of threads. 

Flexure 

and in- T , 

equality ' eve ’ 

Azimuth. 

Aberra¬ 
tion and lr> . 
colli- , Rate - ! 

Seconds 
of corr. 
transit. 

R. 

A. 

Chronometer 

correction. 

V. 



a d 




of pivots. 

! I 

mation. ' 







0 & 





i 

1 









h. 

;//. 

s. 

s. s. 

s. > 

s. s. 

s. 

h. m. 

s. 

h. m. s. 

5 • 

7 

Orionis . . . 

. W. 7 

10 

47 

26.660 

—0. 285 j 0. 183 

+ O. 016 ! 

- 0. 434 +0. 029 

26. 169 

51159-978 

-5 35 26.191 

+ 0.029 

>/ 

Orionis . . . 

• • 7 

10 

54 

6. 976 

—0. 283 +0 181 

— O. 021 

- 0.431 +0.024 

6. 446 

5 is 40.265 

26.181 

+ 0.019 


Leporis . . . 

• - 7 

10 

58 

44. 644 

—0. 291 +0. 186 

+ 0.138 

— 0. 461 +0. 020 

44- 236 1 

5 2318.043 

26. 193 

+ 0.031 

d 

Orionis . . . 

• • 7 

11 

1 

33- *54 

—0. 282 ^0. 179 

— o- °39 

— 0. 431 j -0. 018 

32- 599 

5 26 

6. 504 

26. 095 

— 0.067 

t 

Orionis . . . 

• • 7 

11 

5 

13-857 

-0. 284 +0. 181 

-j O. 008 

- 0.433 +0.014 

*3-343 

5 29 47- *75 

26. 168 

! 0.006 

y 

Mensa?. . . . 

• • 7 

11 

11 

57-7*4 

—0. 386 | 0. 246 

-r *-9*7 

— I. 837 4-0, 009 

57- 663 

5 36 31-328 

[26.335] 

. . 

d 

Doradus . . . 

. W. 7 

11 

20 

2. 464 

-0-337 * 0.214 

+ 1.010 

i. 051 -j o. 003 

2- 303 

5 44 36. 249 

~5 35[26 .o 54] 


66 Orionis . . . 

. E. 7 

11 

34 

18.153 

: -o. 280 —0. 033 

— 0. 127 

j O. 39O |—O. OO9 

18. 654 

5 58 52.497 

—5 35 26.157 

— 0.005 

V 

Orionis . . . 

• - 7 

11 

36 

24. 689 

- : -o. 275 -0.034 

— 0. 280 

4 - O. 402 '—O. OIO 

25. O42 

6 058.931 

26.11 i 

— 0.051 

22 

Camelop. . . 

- • 7 

11 

4* 

35- ‘79 

-0.215 —0.030 

2. 175 

• I. IO4 —O. OI4 

34-279 

6 6 

8.082 

t 2 6.197] 


8 

Monocerotis . 

• ’ 7 

11 

53 

4- 893 

^ 0. 280 —0. 051 

0. 135 

r O. 390 —O. 024 

5-353 

6 17 39. 218 

26.135 

— 0.027 

10 

Monocerotis . 

. • 7 

11 

57 

41.391 

+0. 284 —0.056 

0. 006 

; O. 390 | O. 027 

41.976 

6 22 1 

5 754 

26.222 

+ 0.060 

8 

Lyncis. . . . 

. - 7 

12 

2 

35- 543 

f 0.235 —0.051 

- *-535 

O 

00 

p 

0 

Oj 

34-978 

6 27 

8.8(9 

[26.159] 

. . - 

y 

Geminorum . 

. E. 7 

12 

6 

28. 589 

—0.274 —0.064 

— 0. 306 

r O. 406 ! —0. 034 

28. 865 

6 3* 

2. 700 

—5 35 26.165 

+ 0.003 



s. 




NORMAL EQUATIONS. 






Assuming a' = 

— 0.421 + 

da' 

circle \V. 

0 + 0. 080 + 

2. 619 da' 

+ 3. 005 dr — 1. 

128 dt 1 

whence da' = — 0. 054 


a" = 

—0.754 + 

da" 

44 

E. 

+ 0. 038 

-1 . 

3. 349<1« // + 4.31 

2 dc + 2. 

389* 

L 

da" = — O. 042 


c = 

+ 0.388 + 

dc 


E. 

— 0. 022 + 

3.005 da' - 

4. 312 da" - 4 - IO. 828 dc -j O. 

383 <v 


dc = + O. 022 


AT = 

— 5 11 35"’ 26 

M65 

+ 

St. 

— 0. 017 — 

1. 128 da' + 

2. 389 da" + O. 38 

3dc + 10. 

953 fo J 


dt = \ - O. 005 


: — o*.475 (circle west); a' 


0*796 (circle east); 


Chronometer No. 1684, at n h 23 m .5 chron. time, 5 11 35 m 26*. 162 : 


c - o 8 .4io ( | with circle E.). 
o\oo8, fast; gaining o“.04S per hour, 
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TELEGRAPHIC DETERMINATION OP LONGITUDES 


Transits of stars observed at the Central and South American Telegraph Station , Panama , by Lieut. John A. A'orris, with transit No. 1504, to determine the correction 

of sidereal chronometer Negus 12Q5. 


Date. Name of star. 


1884- 

Mar. 3 A Orionis . . 

Orionis . . 
# l Orionis . . 

Orionis . . 
a Orionis . . 
130 Tauri . . . 
6 Doradus . . 
36 Caraelop. . 

22 Camelop. H. 
fi Geminorum 
10 Monocerotis 

23 H. Camelop. 
y Geminorum 
15 Monocerotis 
f Geminorum 
18 Monocerotis 


W) 

rt 

V 

M 

■s 

W. 

O 

6 

fc 

Transit over 
mean of threads. 

Flexure 

and in- j eve ] Azimuth. 

equality 

of pivots. 

Aberra¬ 
tion and 
colli - 
mation. 

Rate. 

1 

!_ 

1 

Seconds 
of corr. 1 
transit. 1 

I 


R. A. 

Chronometer | 
correction. 1 

1 

V. 


h. m. s. 

1 

s. 1 s. 

s. 

s. 

! s. 

s. 

h. 

m. s. 


'i 

m. s. ; 

s. 

7 

5 29 43.870 

4 0. 279 —0.109 + 

0.091 

+ 0.285 

o- 035 

44 - 3 8 ' 

5 

26 6.065 

—0 

3 38.316 — 

0. 082 

7 

5 32 6.450 

+0.287 —0.114 — 

0.005 

+ 0. 289 

j -0.032 

6.875 

5 

28 28.466 


38.409 + 

0. on 

7 

5 33 «3S66 

+0.275 —0. no + 

0. 140 

+ 0. 286 

—0.031 

14.126 

5 

2 9 35 - 75 i 


38.375 - 

0. 023 

7 

S 33 20.079 

+0. 275 j —0.1 io + 

0. 140 

+ 0. 286 

—0.031 

20.639 ; 

5 

29 42.3*0 


38.329 -- 

0. 069 

7 

5 36 34 - 436 

+0.277 —0.115 4 - 

0. 113 

+ 0.285 

—0.028 

34.968 : 

5 32 56.583 


38.385 

0.013 

7 

5 44 19 - 9 *° 

+0. 293 —0.129 - 

0. 090 

+ 0. 299 

—0.020 

20. 263 

5 

40 41. 846 


38-417 + 

0. 019 

7 

5 48 11.400 

+0.181 —0.082 + 

1.316 

+ 0.695 

0.017 

* 3 - 493 

5 

44 34-815 


[38.678] 


7 

6 4 52 . 55 ° 

+0.378 —0.191 — 

1. 141 

+ 0694 

! 0.000 

52. 290 

6 

• » 3 - 657 

—0 

3 [ 3 «. 633] 


7 

6 9 47 - 757 

—0. 396 +0.102 — 

1.057 

— 0.928 

+0.005 

45 -483 

6 

6 6.862 

—0 

3[3862i] 


7 

6 19 37.383 

—0.298 +0.077 

0. 109 

— °- 354 

40.015 

36 -7 >4 

6 

15 58.300 

1 

38.414 - 

0. 016 

7 

! 6 25 54. 240 

—0.276 +0.071 + 

0. 102 

— O. 328 

' 4 - 0.021 1 

' 53- 830 

6 

22 15.384 


38.446 i 

0.048 

7 

j 6 30 13. 600 

—0.522 +0.135 - 

2. 262 

— I. 827 

4 0.025 

9.149 

6 

26 31.031 


[38.118] 


7 

j 6 34 41.367 

—0. 293 l+o. 075 j— 

0.059 

- 0.341 

,4-0.030 j 

40. 779 

6 

3 ' 2-352 

1 

38427 + 

0.029 

7 

: 6 38 16. on 

—0.287 1+0.074 |— 

0.008 

- 0. 33 2 

+0.034 

15.492 

6 

34 37 052 


38.440 - 

0. 042 

7 

6 42 27.403 

—0. 290 +0. 075 

0.031 

— 0. 336 

40.038 

1 26. 859 

6 

38 48.422 


38.437 - 

0.039 

7 

6 45 29.216 

-0.282 +0.073 4 

0.048 

— 0.327 

4-0.041 

28. 769 

6 

41 50-385 

-0 

3 38. 384 - 

0. 014 


NORMAL EQUATIONS. 


Assuming a' — + 0.556 + Aa' circle E. 0 = — 0.004 + 3.005 ^ a/ 1 0.906 Ac -i- 0.783 At 1 whei 

a”--. + 0.502 -f da" “ W. +O.195 +3.032 Aa" - 3.563 th*-- 1.010 At 

c = + 0.303 + Ac “ E. + 0.199 + 0.906 + 3.563 rW'+ 19.673 cJr + 0.330 At 

AT — — o h 3 m 38 a .397 -\ At. [ + 0.118 + 0.783 Aa' — 1.010 Aa" + 0.330 Ac + 12.861 At 

a f -- + o , .56o (circle east); a" = + 0**429 (circle west); c - ©*.306 (-} with circle E.). 
Chronometer No. 1295, at 6 h 4 m .6 chron. time, o b 3 ,u 38*-398 rt o*.oo8, fast; losing o*.o6o per hour. 


whence. Aa' = + 0.004 
Aa" — - 0.073 
Ac = -j 0.003 
At — — 0.015 


J130 

Tauri. 

E. 

7 

5 

44 ii- 3 6 9 

U 0.293 

-j O. 004 

- O. 

00 

0 


0.376 

—0. 046 

n. 918 

5 

40 41. 761 

— 0 

3 30.157 + 

O. 

0 

00 

1 A 

Doradus .... 


7 

5 48 2.850 +0. 181 

+ 0. OOI 

+ ** 

*52 


0.873 

—0. 042 

5.015 

5 

44 34-468 


[30.547] 



a 

Orionis .... 


7 

5 

52 24. 254 

+o* 285 

— O. 004 

+ 0.013 

-f 

O. 36I 

—0.038 

24.871 ! 

5 48 54. 818 


30.053 — 

O. 

O46 

j 66 

Orionis .... 


7 

6 

2 21.413 

j+o. 283 

—0.038 

~r °- 

041 


0.359 

- 0. 029 

22.029 , 

5 58 52.023 


30.006 — 

O. 

093 

! v 

Orionis .... 

. 

7 

6 

4 27. 963 

+0.291 

— O. O48 

— 0. 

051 

+ 

O. 37O 

- 0. 027 

28.498 

6 

0 58.429 


30.069 - 

O. 

030 

! V 

Geminorum . . 

* 

7 

6 

II 23.707 

+0.298 

-O. O69 

— 0. 

124 

( + 

0.388 

— 0. 020 

24.180 

6 

7 54-129 


30.051 — 

O. 

O48 

8 

1 

Monocerotis . . 


7 

6 

21 8.073 

+0.283 

— O. O58 

+ 0. 

037 

,+ 

0. 359 

— 0. on 

8.683 1 

6 

17 38.740 


2 9-943 - 

O. 

156 

' 10 

Monocerotis . . 

• 

7 

6 

25 44- 593 

■+o. 276 

-O. 039 

+ 0. 

116 

i+ 

0. 359 

— 0.007 

45.298 

6 

22 15.28l 


30.017 | - 

O. 

082 

23 H. Camelop. . . 

E. 

7 

6 

3° 1436 

l+o. 522 

—0.033 

— 2. 

584 

~r 

2. 000 

— 0. 003 

>•338 

6 

26 30. 387 

— 0 

3[3°- 951]; 

• 

• 

I 7 

Geminorum . . 

W. 

7| 

6 

34 3 2 ‘ 930 

0.293 

+0. 231 

— 0. 

047 

— 

0.417 

+0.001 

32.405 

6 

31 2. 248 

1 

l-o 

3 3 °. 157 + 

O. 

058 

1 l S 

Monocerotis . . 


7 ! 

6 38 7. 556 

—0.287 

+0. 226 

— 0. 

006 


0. 406 

+0. 004 

7.087 

6 

34 36.950 

1 

30. 137 + 

O. 

O38 

! i 

Geminorum . . 


7 

6 

4218.983 

] — 0.289 

+0. 228 

— 0. 

025 

- 

0. 410 

+0.008 

18.495 ; 

6 

38 48.320 


3°-175 : + 

O. 

O76 

j 24 H. Camelop. . . 


7 

6 46 45. 964 

i—o -473 

+0. 374 

— 1. 

429 

1 - 

*•795 

4 0.013 

42.654 ; 

6 

43 >2- 728 


[29. 926] 



: $ 

Canis Major. . . 


7 1 

6 

52 19.970 

1 — O. 270 

+0. 215 

+ 0. 

I2 5 

; — 

0. 409 

+0.018 

19649 1 

6 48 49. 521 

1 

30. 128 + 

O. 

029 

! y 

Canis Major. . . 


7 1 

7 

2 2.576 

|—O. 267 

l+o- 213 

'+ 0. 

1 1 

*47 

— 

0.415 

+0.027 

2. 28l 

6 58 32. 141 


3°- '4° + 

O. 

041 

25 

Monocerotis . . 

1 * 

7 i 


35 2.900 

|-O. 276 

+0. 214 

’+ 0. 

076 

— 

0. 401 

+0.058 

2.571 ; 

7 

3 * 3 2 307 


30. 264 + 

O. 

I65 

1 ° 

Canis Minor. . . 


i 7 

7 36 46.003 

-0. 284 

+0. 220 

+ 0.021 

— 

0. 402 

+0.060 

45. 618 

7 

33 *5-535 


30.083 — 

O. 

Ol6 

i< 

Volantis .... 

W. 

7 

7 46 47- 3<» 

-O. 142 

+-O. 102 

+ *• 

116 

— 

1.318 

+0.069 

! 47 - *27 

7 

43 * 7-234 

1 —0 

3 [ 29 - 893] 




NORMAL, EQUATIONS. 

s. 

Assuming a' = + o. 693 + Aa' circle E. f o~ 4 o. 703 + 3. 514 Aa' 

a" = + o. 371 + Aa" “ W. j + o. 088 + 3. 838 A 

c = + o. 409 + Ac ** E. ] +0. 575 — o. 335 Aa' — o. 870 A 

AT = — o h 3 m 30*.099 + At ^ + o. 2 °3 t- o. 248 o. 994 A 


— o. 335 Ac + o. 248 At j whence Aa' 


o. 371 -f Aa" “ W. J 4- o. 088 + 3. 838 Aa"— o. 870 Ac + o. 994 At 

o. 409 + Ac ** E. ] +0. 575 — o. 335 Aa' — o. 870 Aa" — 22. 120 Ac — o. 102 At j 

o h 3 m 30*.099 + At ^ 4 0. 203 t- o. 248 Aa'+ o. 994 Aa" J o. 102 Ac + 14. 615 At J 

a' = 4 o*.490 (circle east); a" = + o*.343 (circle west); c = o*.379 ( f with circle E.). 
Chronometer No. 1295, at 6 h 33 m .i chron. time,o h 3™ 30*.099 + o*.oi5, fast; losing €>*.056 per hour. 

Digitized by * 
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Transits of stars observed at the Central and South American Telegraph Station , Panama , by Lieut. John A. Norris , with transit No. fjoj, to determine the con ection 

of sidereal chronometer Negus 1295. 


Date. 

Name of star. 

Circle. 

No. of threads. 

Transit over 
mean of threads. 

Flexure 
and in¬ 
equality 
of pivots. 

Level. 

Azimuth. 

Aberra¬ 
tion and 
colli- 
mation. 

Rate. 

Seconds 
of corr. 
transit. 

R. A. 

Chronometer 

correction. 

V. 

1884. 


I 

f 

h. tn. s. 

s. 

*. 

s. 

s. 


J - 

h. tn. s. 

h. tn. s. 

s. 

Mar. 13 

k Orionis .... 

E. 1 7 

S 45 39 - 823 

4-o. 272 

—O. O63 

4- 0. 210 

+ 0324 

—0- °59 

40.507 

5 4216.333 

—0 3 24 - 174 

+ 0 .145 


0 Orionis .... 

* i 7 

5 52 18.306 

+0.285 

-O. 062 

+ 0 .017 

4- 0.322 

—0.052 

18. 816 

5 48 54 - 746 

24.070 

-b 0.041 


66 Orionis .... 

7 

6 2 15.390 

+0.283 

—O. 056 

+ 0.054 

4- 0. 320 

—0. 041 

•5-950 

5 58 5*-929 

24.021 

— 0.008 


22 Camelop. H . . 

7 

6 9 31.007 

+0.396 

-O. O78 

— 1-590 

+ 0-90$ 

-o- °33 

30.607 

6 6 6.312 

[ 24 - 295] 



tj Gemi norum . . 

• i 

6 11 17.636 

-}-o. 298 

- 0.059 

— 0.164 

+ 0.345 

-0.031 

18.025 

6 7 54.049 

23- 976 

— O- 053 


ft Gemi norum. . . 

• , 7 

6 19 21.657 

-}-o. 298 

—O. O63 

— 0. 164 

-f 0.345 

—0.022 

22.051 

6 15 58. hi 

23-940 

— O.O89 


| 8 Monocerotis . . 

7 

6 21 2.036 

4-o. 283 

—O. 062 

+ 0.048 

14- 0.320 

—0.020 

2. 605 

1 J 1 

6 17 38.671 

23.934 

— 0.095 

i 

a Argus. 

- ! 7 

6 24 46. 214 

4-0. 222 

-O. 053 

+ 0.934 

|+ 0-526 

—0.016 

47.827 i 

6 21 23.675 

[24. 152] 



10 Monocerotis . . I 

1 

E .| 7 

6 25 38.497 

+0.276 

-O. O67 

\+ o- ! 53 

4- 0.320 

1 1 

—0.015 

39 - *64 

6 22 15. 207 

-0 3 23 957 

— 0.072 


y Geminorum . . 

w.; 7 

6 34 26.751 

1—0- 293 

4-0.215 

— 0.056 

- 0.377 

i 

—0.005 

1 

26.235 

6 31 2. 173 

—0 3 24.062 

+ 0.033 


15 Monocerotis . . 

• : 7 

6 38 1.440 

-o. 287 

4-0.199 

— 0.007 

— 0.366 j 

—0.001 

0.978 

6 34 36. 879 

24.099 

-j- 0.070 


f Geminorum . . 

7 

6 42 12. 791 

o. 289 

4-0.188 

— 0.030 

- 0.370 

+0.003 ! 

12. 293 

6 38 48. 249 

24.044 

-b 0.015 


18 Monocerotis . . 

• 7 

6 45 14. 697 

—0.282 : 

4 -o. 173 

j4~ 0.046 

0.361 ; 

4 - 0.007 

14. 280 

6 41 50. 221 

24.059 

-f 0.030 


| $ Canis Majoris 

• ; 7 

6 52 13.827 

—0.270 | 

, 4 -°. 146 

4* o- *49 

— 0.369 | 

+0.015 

• 3 - 49 * 

6 48 49.446 

24.052 

-f 0 023 


3 Ursae Majoris, H . 

■ , 7 

8 444 836 1 

-o- 393 

4-0. 224 

— 0.979 

j— 0-999 

+0.095 

42. 784 

8 1 19.066 

[ 23 . 718 ] 



Br. 1147. . . . 

• 7 

8 

N 

00 

N 

00 

00 

- 0-457 j 

4-0. 281 

- 1. 57 i 

I— 1.504 

+0.099 

25.548 

851. 140 ! 

[24.408] 



jj Cancri. 

■ 7 

8 13 39.667 

—0. 287 

| 4 -o. 193 

— 0.004 

— 0.366 

4-0.104 1 

39 - 307 ^ 

8 10 15.341 

23. 966 

- 0.063 


30 Monocerotis . ~ . 

w. 7 1 

I ! 

8 23 18.009 

—0. 277 

4-0.215 

i 

4- 0.088 

j— o- 362 

4-0.116 

• 7 - 789 

1 

8 19 53 - 740 

— 0 3 24.049 

-f 0.020 


s. 

Assuming a ' =-f o. 614 -f da' circle E. 

a " = + o. 366 + 6a " “ W. 
c = + o. 341 -f 6c “ E. 
/\T — — o h 3 m 24*.027 -f d/ 


o 


NORMAL EQUATIONS. 

— o. 076-f 2. 556 da' — 0.058^+ 0.473 d/ 

— o. 129 -f 2. 950 da" -f 2. 591 dc — o. 432 6t 

— o. 084 — o. 058 da' + 2. 591 da" + 21. 293 6c -f- o. 594 6t 
+ o. 140 -f o. 473 6a / — o. 432 da" + o. 594 6c -f- 15.063 6t 


s. 

whence da' = + o. 031 
da" ==4-0.043 
6c — — o. 001 
d/ = — o. 009 


a f — 4- 0**645 (circle east); a" — 4* o*.4C>9 (circle west); c = cd.340 (-{- with circle E.). 
Chronometer No. 1295, at 6 h 39“ chron. time, 3 m 24**029 ± o*.oi2, fast; losing o*.o67 per hour. 


Mar. 14 

a Orionis .... 

E. 

7 

5 36 18.281 

+0.277 

— 0.097 

4- 0.142 

+ 0.351 

— 0.041 

18.913 

5 32 56. 378 

-0 3 22.535 

+ 0.055 


k Orionis .... 

. 

7 

5 45 38 044 

4 - 0. 272 

—O. 086 

+ 0.229 

+ 0.356 

—0.031 

38.784 

5 4216.314 

22.470 

— 0.010 


a Orionis .... 


7 

5 5216.559 

-f 0.285 

—O. 081 

4- 0.019 

+ 0.354 

— 0.024 

17.112 

5 48 54-729 

22.383 

— 0.097 


7 Leporis .... 


7 

5 54 29.943 

4-0.268 

— 0.071 

b 0. 286 

4- 0.362 

— 0.022 

30. 766 

5 5« 8.312 

22.454 

— 0.026 


66 Orionis .... 

. 

7 

6 2 13.743 

+0.283 

-O. O58 

+ 0.059 

+ 0.352 

— 0.014 

• 4 - 365 

5 58 51.906 

22.459 

— 0.021 

36 Camelop. . . . 

• 

7 

6 4 35 - 829 

+°- 377 

— 0.069 

— 1-436 

+ 0.854 

— 0.011 

35-544 

6 1 13-142 

[22.402] 


22 Camelop. H . . 


7 

6 9 29. 236 

+0.396 

—0.050 

— 1-738 

+ 0.996 

—0.006 

28.834 

666.256 

[22.578] 



ft Geminorum . . 

E. 


6 19 20.031 

4-0. 298 

0.000 

— 0.179 

+ 0.380 

4-0.004 

20. 534 

6 15 58.092 

—0 3 22.442 

— 0.038 


8 Monocerotis . . 

W. 

7 

621 1.574 

—0.283 

l+o. 150 

4- 0.039 

— 0.394 

4-0.006 

I.092 j 

6 17 38- 654 

—0 3 22.438 

— 0.042 


a Argus. 


7 

: 6 24 45.950 

—O. 222 

+0.115 : 

l-f 0. 744 

— 0.648 

4-0.009 

45.948 

6 21 23.639 

[22.309] 

. . 


10 Monocerotis . . 


7 

i 6 25 38.043 

1—O. 276 | 

+0.142 

4 0.122 j 

— 0.394 

4-0. on 

37.648 

6 22 15. 188 

22.460 

— 0.020 


y Geminorum . . 


7 

| 6 34 25. 269 

2 93 

+0.145 

— 0.070 | 

— 0.410 

4-0.019 

24. 660 

6 31 2.154 

22. 506 

-b 0.026 


15 Monocerotis . . 

1 * 

i 7 

| 6 37 59 - 9>7 

4 >. 28 7 

+0.140 

— 0.009 

— 0.399 

4-0.023 1 

59 - 385 

6 34 36. 861 

22. 524 

-b 0.044 


f Geminorum . . 

1 * I 

7 

j 6 42 11 .317 

j— 0.289 

+0.138 

— 0.038 

— 0.403 

4-0.028 ' 

io- 753 

6 38 48. 231 

22. 522 

-f 0.042 


24 H. Camelop. . . 

1 i 

7 

6 46 38. 550 

j— 0 .473 

-j-o. 219 

|— 2.141 

— 1.764 

f 0.032 

34.423 

: 6 43 12.224 

[22.199] 



$ Canis Majoris . . 

b: 

7 

6 52 12. 320 

j 0.270 

+0.123 

1 

J-b 0.187 

— 0.402 

4 0.038 

11.996 

1 

6 48 49.427 

— 0 3 22.569 

-b 0.089 


Assuming a' = -j- o. 744 4- da' circle E. 

a" = 4 o. 402 -f da" “ W. 

= 4- o. 372 4- 6c “ E. 

/\T = — o*» 3 m 22*.478 -|- d/ 


NORMAL EQUATIONS. 

0 = 4-0. 109 4- 2. 704 da' — 2. 194 dr — o. 347 d/ 

— o. 341 4- 3.011 da" + o. 062 6c 4- o. 827 6t 

— o. 100 — 2. 194 da' 4- o. 062 da" 4- 19.403 6c 4- o. 041 6t 

— o. 199 — o. 347 da' 4- o. 827 da" 4- o. 041 6c 4- 13. 144 6t 


s. 

whence da' = — o. 039 
da" = 4- o. 112 
6c = o. 000 
6t = 4- Q, 007 


a' = -f 0*705 (circle east); a" = 4- o*.5i4 (circle west); c — €>*.372 (4- with circle E.). 
Chronometer No. 1295, at 6 b I5 m .3 chron. time, o* 3“ 22*480 + o*.oio, fast; losing o*.o63 per hour, 


11959 D L- 


-10 
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TELEGRAPHIC DETERMINATION OF LONGITUDES 


Transits of stars observed at the Central and South American Telegraph Station , Panama, by Lieut. John A. Norris, with transit No. 1304,10 determine the correction 

of sidereal chronometer Negus 1295. 


Date. 

Name of star. 

Circle. 

No. of threads. 

Transit over 
mean of threads. 

Flexure 
and in¬ 
equality 
of pivots. 

Level. 

Azimuth. 

Aberra¬ 
tion and 
colli- 
mation. 

Rate. 

Seconds 
of corr. 
transit. 

R. A. 

Chronometer 

correction. 

V. 

1884. 




h. m. s. 

s. 

s. 

s. 


s. 

s. 

h. m. s. 

h. m. s. 

s. 

Mar. 22 

ft Geminorum . . 

E. 

7 

6 19 9.421 

+0. 298 

+0.042 

— 0. 109 

+ 0.288 

—0 .027 

9 - 9*3 

6 15 57.932 

—0 3 11.981 

+ 0.057 


8 Monocerotis . . 


7 

6 20 49. 774 

+0.283 

+0.041 

+ 0.032 

+ 0.267 

—0.026 

5 °- 37 i 

6 17 38.504 

11. 867 

— 0.057 


a Argus. 

. 

7 

6 24 33 97 1 

+0. 222 

+0.034 

+ 0. 620 

+ 0.438 

—0.022 

35- 263 

6 21 23. 344 

tu.919] 

• • 


10 Monocerotis . . 

• 

7 

6 25 26. 263 

+0. 276 

+0.044 

+ 0. IOI 

+ 0. 267 

—0.022 

26. 929 

6 22 15.035 

n.894 

— 0.030 


y Geminorum. . . 


7 

6 34 13 - 369 

+0. 293 

+0.049 

- 0.059 

+ 0.277 

—0.014 

13 - 9*5 

6 31 2.001 

n. 914 

— 0.010 


15 Monocerotis . . 

• 

7 

6 37 48.020 

+0.287 

+0.044 

— 0.008 

+ 0.270 

—0.010 

48.603 

6 34 36. 7*7 

11.886 

— 0.038 


24 H. Camelop. . . 

E. 

7 

6 46 23.493 

-f 0.473 

+0.043 

-1-783 

+ 1. 194 

—0.003 

23417 

6 43 11.550 

-0 3[n. 867] 

• • 


£ Geminorum. . . 

W. 

7 

7 0 27. 689 

—0. 296 

+0. 252 

— 0.070 

- o- 329 

-}-o. 010 

27.256 

6 57 15. 283 

— 0 3 ii -973 

+ 0.049 


y Canis Majoris. . 


7 

7 * 44 - 039 

—0. 267 

+0. 228 

+ 0.138 

— 0.320 

+0.012 

43 - 830 ' 

6 58 31.893 

n -937 

+ 0.013 


y 2 Volant is .... 


7 

7 12 56.764 

—0. 156 

+0.134 

+ 0.939 

— 0.914 

+ 0. 022 

56. 789 

7 9 45 -OH 

[11.778] 



X Geminorum. . . 


7 

7 14 39 - 437 

—0. 293 

+0.252 

- 0.045 

— 0. 322 

+0. 023 

39 - °52 

7 11 27 .135 

11.917 

— 0.007 


b Geminorum. . . 


7 

7 16 25.664 

— 0. 297 

+0.25s 

— 0.080 

— 333 

+0. 025 

25 - 234 

7 13 1+303 

11.931 

+ 0.007 


Piazzi vii, 67 . . 


7 

7 22 4.443 

-0. 393 

+0.339 

- - O. 766 

1 

p 

00 

00 

+0. 030 

2. 805 

7 18 51.046 

[II- 759 ] 

• - 


$ Canis Minoris. . 

W. 

7 

7 24 5. 411 

—0. 286 

+0.247 

+ 0.002 

— 0.311 

+0. 032 

5 - °95 

7 20 53.154 

— 0 3 11.941 

+ 0.017 


Assuming a' = + o. 736 + da' circle E. 

*" = + 0.311 + rfa" “ W. 
c = + o. 288 + be ** E. 
AT =— o* 3 m li«.92i + bt 


NORMAL EQUATIONS. 

f o = + o. 902 + 2. 939 ba' — o. 634 be + o. 282 bt 

J — O. 039 + 3. 367 ba" — O. 045 be — O. 129 bt 

J — O. 169 — O. 634 ba' — O. 045 ba" + 17. 760 be — O. 024 bt 

( + o. 047 + o. 282 da'—o. 129 da" — o. 024 be + 11.071 bt 


s. 

whence ba' = — o. 308 
ba" = + 0.011 
be = — o. OOI 
bt = + o. 004 


a' = + o B .428-(circle east); a" = + o*.322 (circle west); e = 0*287 (+ with circle E.). 
Chronometer No. 1295, at 6 b 49 m .5 chron. time, & 3 m n*.924 ± o i .oo8, fast; losing o*.o55 per hour. 


a Argus. 

E. 

7 

6 24 32- 493 

+0. 222 

+0.005 

+ 0- 785 

+ 0 - 547 

—O. 032 

34.020 

6 21 23.307 

-0 3 [iO- 7 i 3 ] 


10 Monocerotis . . 


7 

6 25 24.884 

+0. 276 

+0.007 

+ 0.128 

+ o- 333 

—O. 032 

25.596 

6 22 15.016 

IO. 580 

— 0.003 

y Geminorum . . 


7 

6 34 12.004 

+o- 293 

+0.007 

— 0.074 

+ o- 346 

—O. 023 

12.553 

6 31 1.982 

IO. 571 

— 0.012 

15 Monocerotis . . 


7 

6 37 46 .653 

+0. 287 

+0.007 

— 0.010 

+ o- 337 

-O. 019 

47 -255 

6 34 36. 700 

10 .555 

— 0.028 

£ Geminorum . . 


7 

6 41 58.001 

+0. 289 

+0.007 

— 0.040 

+ 0-341 

—0.015 

58.583 

6 38 48.069 

IO.5I4 

— 0.069 

24 H. Camelop. . . 


7 

6 46 22.557 

+°- 473 

+0.012 

— 2. 257 

+ 1 - 49 ° 

—0. on 

22. 264 

6 43 11.457 

[10.807] 


d Canis Majoris. . 

E. 

7 

6 5 i’ 59 - 004 

+0. 270 

-0.007 

+ 0.197 

+ 0.339 

—0.005 

59.798 

6 48 49. 257 

—0 3 10.541 

— 0.042 

£ Geminorum . . 

W. 

7 1 

7 0 26. 344 

-O. 296 

+0. 221 

— O. 063 

— 0.400 

+0.004 

25.810 

6 57 15. 264 

—0 3 10.546 

— 0.037 

y Canis Majoris. . 


7 

7 1 42.780 

—O. 267 

+0. 200 

+ O. 124 

— 0.388 

+0.005 

42.454 

6 58 31-873 

10. 581 

— 0.002 

y * Volantis .... 


7 

7 12 55.700 

-O. I 56 

+0.122 

+ 0.840 

— 1. no 

+0.016 

! 55-412 

7 9 44-942 

[10.470] 


b Geminorum . . 


7 

7 16 24.426 

-O. 297 

+0. 236 

i— 0.071 

— 0.404 

+0.019 

23.909 

7 13 13.284 

10.625 

+ 0.042 

Piazzi vii, 67 . . 


7 

7 22 3.321 

—O- 393 

!+o. 308 

— 0.685 

— 1.030 

+0.025 

1.546 

7 18 50.991 

[10.555] 

. • 

0 Canis Minoris. . 


7 

7 24 4.109 

—0. 286 

i+o- 235 

+ 0.002 

— 0.378 

+0.027 

3-709 

7 20 53.137 

10.572 

— O.OII 

25 Monocerotis . . 

W. 

7 

7 34 43 -127 

- 0. 276 

l+o- 235 

+ 0.064 

1 

p 

U> 

^4 

ls\ 

+0.038 

42.813 

7 31 32.069 

—0 310.744 

+ 0.161 


NORMAL EQUATIONS. 


Assuming a' = + 0.514 -\-ba' circle E. fo =— 0.077 + 3.005 ba' — o. 1371k + 0.752^ 

a" = + o. 294 + ba" “ W. J + o. 032 + 3. 396 ba" — O. 414 be + O. 234 bt 

c = + o. 333 + be “ E. 1 — o. 355 — o. 137 ba' — o. 414 ba" + 17. 592 be — o. 020 bt 

AT = — o b 3 m io».582 + bt [ +0. 051 + o. 752 ba' + o. 234 ba" — o. 020 be + 11.071 bt 


whence ba' = + o. 028 
ba" = — 0.006 
be = + o. 020 
bt = — o. 006 


a' = + o*.542 (circle east); a" = + o B .288 (circle west); c = o B .353 (+ with circle E.). 
Chronometer No. 1295, at 6 h 54 m .8 chron. time, o b 3 m io*. 583 ± o“.oi4, fast; losing o*.o6o per hour. 
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Transits of stars observed at the Central and South American Telegraph Station , Panama , by Lieut. John A. Norris , with transit No. *504, to determine the correction 

of sidereal chronometer Negus 12Q5. 


Date. 

Name of star. 

Circle. 

No. of threads. 

Transit over 
mean of threads. 

Flexure 
and in¬ 
equality 
of pivots. 

Level. 

Azimuth. 

Aberra¬ 
tion and 
colli- 
mation. 

Rate. 

Seconds 
of corr. 
transit. 

R. A. 

- 

Chronometer 

correction. 

V. 

1884. 




h. m. s. 

s. 

r. 

j. 

s. 

s. 

s. 

h. m. s. 

h. m. s. 

s. 

Mar. 24 

a Argus. 

E. 

7 

6 24 31.043 

-f 0. 222 

—O. 012 

4 0.762 

+ °- 539 

—0.029 

32 - 525 

621 23. 270 

—0 3 [ 9 -255] 

. . 


10 Monocerotis . . 



6 25 23.377 

40. 276 

—0.015 

+ °- «25 

+ 0.328 

—0.029 

24.062 

6 22 14. 997 

9.065 

— 0.028 


y Geminorum. . . 


7 

6 34 10.514 

+0.293 

-0.024 

— 0.072 

+ 0.341 

—0.020 

11.032 

6 31 l. 963 

9.069 

— 0.024 


15 Monocerotis . . 


7 

6 37 45-157 

+0.287 

—O. 027 

— 0.009 

+ 0.332 

—0.016 

45-724 

6 34 36. 682 

9. 042 

— 0.051 


f Geminorum. . . 


7 

6 41 56.570 

4 ®* 289 

—O.O3I 

- 0.038 

+ 0.336 

—0.012 

57 * "4 

6 38 48.051 

9.063 

— 0.030 


24 H. Camelop. . . 

• 

7 

6 46 21.000 

+0.473 

—O.O58 

— 2. 191 

4 1.468 

—0.008 

10.684 

6 43 11.360 

[ 9 - 324 ] 

. . 

j 

# Canis Majoris. . 

E. 

7 

6 51 57.520 

40.270 

—O.O38 

+ O. 191 

+ 0.334 

—0.002 

58. 2 75 

6 48 49.238 

—0 3 9 037 

— 0.056 


£ Geminorum. . . 

W. 

7 

7 0 24.890 

—O. 296 ! 

+0.181 

— O.0S7 | 

1 

- 0.394 

40.006 

2 4- 300 

6 57 * 5 - 245 

■ 

-0 3 9-055 

— 0.038 

■ 

y Canis Majoris. . 


7 

7 1 41.270 

—O. 267 

+0.165 

+ °-171 : 

1- 0.3S3 

40. C07 

40.963 

6 58 31 - 853 

9. IIO 

4 0.017 


y 3 Volantis .... 


7 

7 12 53.836 

—O. 156 

40 . IOO 

+ *• *63 

— 1.096 

40. 018 

53-865 

7 9 44.873 

[ 8 - 992 ] 



X Geminorum. . . 


7 

7 14 36.814 

—O. 293 

t +o. 189 

— 0.056 

— 0.385 

40.019 

36. 288 

7 11 27.096 

9.192 

4 0.099 


6 Geminorum. . . 


7 

7 16 22.977 

—O. 297 

+o. *93 

— O. O99 

— 0.399 

40. 021 

22. 396 

7 *3 >3- 265 

9 - * 3 * 

4 0.038 

1 

Piazzi vii, 67 . . 


7 

7 22 1.993 

—°* 393 

40. 262 

— O.949 

— 1.016 

40.027 

59 - 924 

7 *8 50.945 

[8.979] 

. • 


0 Canis Minoris. . 

W. 

7 

7 24 2. 716 

—0. 286 1 

l 

+o .195 

1 

4 0.003 

— 0.373 

40.029 

2. 284 

7 20 53.119 

j— 0 3 9 *65 

4 0.072 


Assuming a' = -f* °- 499 + fa' circle E. 

a" = -fO. 393 + da" “ W. 

c =-f o. 380 -f 6c “ E. 
/\T •— — o b 3"“ 91.092 -f 6t 


NORMAL EQUATIONS. 

( o = — o. 081 -f 3.005 6a' — o. 137^+ 0.752 6t 

— o. 023 -f- 3. 367 6a" — o. 045 6c — o. 129 6t 

-f o. 560 — o. 137 6a' — o. 045 6a" -f 17. 678 6c — o. 062 6t 

-f o. 050 -f- o. 752 6a' — o. 129 6a" — o. 062 6c 4- 11.071 6t 


whence 6a' r= -j- o. 027 
6a" = + o. 006 
6c — — o. 032 
6t = — 0.006 


a' = 4- <>“.526 (circle east); a" — 4- o*-399 (circle west); c = ©*.348 (4- with circle E.). 


Chronometer No. 1295, at 6 b 54 m .8 chron. time, o* 1 3™ 9**093 db o*.ou, fast; losing ©*.059 per hour. 


Transits of stars observed at La Libert ad, by Lieut. Charles Laird, with H. O. transit No. /, to determine the correction of sidereal chronometer Negus 1470. 


Date. 

Name of star. 

Circle. 

No. of threads. 

Transit over 
mean of threads. 

Flexure. 

Level. 

Azimuth. 

Aberra¬ 
tion and 
colli- 
mation. 

Rate. 

Seconds 
of corr. 
transit. 

R. A. 

Chronometer 

correction. 

V. 

1884. 




h. m. s. 

s. 

s. 

s. 

s. 

s. 

s. 

h. M. s. 

h. m. s. 

s. 

Mar. 22 

24 Comae (seq.) . . 

W. 

7 

18 17 4 o- 5«7 

- 0.579 

-o. 331 

— 0.075 

— 1255 

—0. 123 

38 - *54 

12 29 20. 918 

—5 4817236 

— 0.026 


y Virginis (med.) . 


7 

18 24 8. 624 

—0.533 

-0.380 

4 0.181 

- 1. 186 

—0. 114 

6.592 

*2 35 4+348 

17.244 

— 0.018 


31 Coronae Borealis. 


7 

*8 34 24 .993 

— 0.603 

— 0. 451 

— 0.211 

- 1-345 

—0.099 

22; 284 

12 46 5. 152 

* 7 . *32 

— 0.130 


6 Virginis .... 

. 

7 

l8 38 7.460 

— 0 .544 

-0.392 

4 0.121 

— 1.188 

-0.094 

5-363 

12 49 47921 

*7.442 

-f 0.180 


e Virginis .... 


7 

18 44 45.946 

— O- 551 

— 0. 373 

4 0.025 

— 1. 211 

—0.084 

43-752 

12 56 26.435 

173*7 

+ 0.055 


69 H. Ursce Majoris. 

• 

7 

19 12 35. 621 

—0.762 

—0.600 

— 1.088 

—1.411 

—0.044 

30.716 

13 24 13 -994 

[16. 722] 

. . 


r Boot is. 


7 

19 30 6. 811 

-«-553 

-0.519 

0.061 

— 1.248 

—0.019 

4.411 

13 41 47.119 

17. 292 

+ 0.030 


0 Centauri .... 

W. 

7 

19 44 1.836 

—0.315 

-0.305 

+ *-393 

— 2.359 

40. 001 

0.251 

*3 55 43 - *77 

—5 481 * 7 -074] 



a Draconis. . . . 

E. 

7 

19 49 30.729 

+o. 809 

+0. 391 

— 0.197 

+ *- 7°5 

40. 009 

34-446 

14 117.247 

—5 4 «[* 7 - * 99 ] 



a Bootis. 


7 

*9 58 39-471 

+0. 581 

40. 281 

— 0.013 

+ *-223 

40.022 

41.565 

14 10 24. 265 

17.300 

-+ 0.038 


1 5 Ursae Minoris. . 


7 

20 16 0. 729 

+ 1.057 

40.511 

— 0.399 

+ 4- 807 

40. 046 

6.75* 

14 27 49 - 539 

[17.212] 

. . 


£ Bootis (med.). . 


7 

20 23 53. 801 

+0. 55a 

40. 275 

— 0.001 

+ *.*83 

4o. 058 

55. 868 

*4 35 38 . 561 

* 7-307 

+ 0.045 


e Bootis. 


7 

20 28 12. 113 

+ o- 555 

40. 291 

— 0.029 

+ *293 

40.064 

*4.287 

14 39 57. 204 

*7- 083 

— 0.179 


Piazzi xiv, 221 . 


7 

20 39 2.019 

+o- 552 

40. 275 

— 0.003 

+ 1. 186 

40. 080 

4.109 

14 50 46. 706 

*7.403 

+ 0.141 


Bootis. 


7 

20 47 45-411 

-fo -555 

40. 291 

— 0.029 

+ *.290 

40. 092 

47.610 

*4 59 30 . 320 

17.290 

-f 0.028 


3 Serpentis. . . . 


7 

20 57 42.621 

+0. 547 

40. 264 

4 0.015 

+ *• * 5 * 

40. 107 

44 - 705 

*5 9274*3 

17.292 

-f 0.030 


0 Librae. 

E. 

7 

20 59 3.071 

+ 0 - 5*5 

40. 249 

4 0.041 

+ 1.160 

40. IIO 

5. 146 

15 10 48.078 

—5 48 17.068 

— 0.194 


Assuming a' =4-0. 618 4 - 6a' circle W. 

a" = 4- o. 148 4- 6a" « E. 

c = 4 -i. 208 4- 6c “ E. 
AT — — 5 h 48 m 17**265 4- (1/ 


o 


NORMAL EQUATIONS. 

— o. 305 + 2 * 559 fa' — °* 3*2 fa ~h °* *^3 6t 

4- o. 001 -f 2. 868 6a" — 3. 257 6c— 1. 137 6t 

-}- o. 782 — o. 312 6a' — 3. 257 6a" 4- 21. 200 6c 4- o. 706 6t 

— o. 229 4* o. 163 6a' — 1.137 fa" f o. 706 6c -f 14. 206 6t 


s. 

whence 6a' =4-0. 113 
6a" — — 0.041 
6c = — o. 042 
6t =40.014 


a' = 4- o*- 73 i (circle west); a" = 4- 0M07 (circle east); c = I».i66 (4- with circle E.). 
Chronometer No. 1470, at I9 h 43 m .4 chron. time, 5 h 48“ 17*.262 db o*.02i, fast; losing o*.o66 per hour. 
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TELEGRAPHIC DETERMINATION OF LONGITUDES 


Transits of stars observed at La Libert ad, by Lieut. Chas. Laird, with II. O. transit No. /, to determine the correction of sidereal chronometer Negus 1470. 


Date. 

Name of star. 

Circle. 

No. of threads. 

Transit over 
mean of threads. 

Flexure. 

Level. 

Azimuth. 

Aberra¬ 
tion and 
colli- 
mation. 

Rate. 

Seconds 
of corr. 
transit. 

R. A. 

Chronometer 

correction. 

V. 

1884. 
Mar. 23 

i> Leon is. 

W. 

7 

h. m. s. 

17 19 21.429 

s. 

— O- 535 

s. 

—0. 031 

s. 

— 0. 512 

r. 

— 0.878 

s. 

0. 000 

s. 

19 - 473 

h. m. s. 

11 31 2.945 

• 

h. m. s. 

—5 48 16. 528 

s. 

— 0.063 


3 Draconis.... 


7 

17 24 17.829 

—0.843 

—0.017 

+ 4-557 

- 2. 284 

0. 000 

19. 242 

11 36 2. 938 

[16.304] 



3 Leonis . 


7 

17 31 28. 801 

— 0-552 

4-o. on 

+ 0.067 

— 0. 910 

0.000 

27 - 4 I 7 

11 43 10.828 

16. 589 

— 0. 002 


3 Virginis .... 


7 

*7 32 59 - 83 * 

—0. 540 

4-0.016 

— 0.416 

— 0.879 

0.000 

58.012 

11 44 4 *- 5*5 

16.497 

— O.O94 


7T Virginis .... 


7 

17 43 16. 224 

—0.551 

+0.030 

— 0.236 

— 0.885 

0. 000 

14.582 

ii 54 58.024 

*6. 558 

~ O. O33 


0 Virginis .... 

• 

7 

*7 47 38-420 

— o- 556 

+0.032 

— 0.158 

— 0. 890 

0. 000 

36.848 

| 11 59 20.309 

*6- 539 

— 0.052 


4 Draconis H. . . 

w. 

7 

17 55 2.100 

—1.152 

+0.067 

4- 9 643 

- 4-314 

0.000 

6.344 

12 6 50. 137 

—5 48[i6. 207] 



20 Coma;. 

E. 

7 

18 12 10.963 

+o- 554 

—0.321 

!+ 0.440 

+ 0. 901 

0. 000 

* 2-537 

12 23 55.885 , 

— 5 48 l6. 652 

+ 0.061 


k Draconis .... 



18 16 41.488 

+o -995 | 

—0.464 

+ 7-291. 

+ 2.501 

0. 000 

51-811 

12 28 34. 888 

[*6- 923] 



y Virginis (med) . 


7 

18 24 5. 526 

+°- 533 

—0. 258 

| — 0.720 

4 0.838 

0. 000 

i 5 - 9*9 

; *2 35 49-356 

16.563 

- O. 028 


31 Corona; Borealis 


7 

18 34 19.650 

-ro.603 

—0. 285 

+ 0.839 

0.950 

0. 000 

21.757 

! 12 46 5.158 

*6- 599 

+ 0.008 


cJ Virginis .... 


7 

18 38 4.080 

+0. 544 

—0. 262 

— 0.481 

+ 0. 840 

0. 000 

4.721 

12 49 47-929 

16. 792 

+ O. 201 


Groom. 2001 . . ] 

E. 

7 

19 11 18.664 

-fo -954 

—0.680 

+ 8. 585 

4- 2.864 

0.000 

30 - 387 

13 23 13.681 

— 5 48[l6. 706] 



NORMAL -EQUATIONS. 


Assuming a' = — 2. 388 + ba' circle W. 

a” = — 2. 544 + ba" “ E. 
c = + * • 048 -f" be “ E. 
AT = — 5* 48™ I 6 -- 5 S 7 + bt. 


' o = 4- o. 009 + 2. 832 da' 4* 2.510 be — o. 319 

4“ o. 201 4- 2. 829 ba" — 3- 177 be — o. 997 bt 

4- 2. 548 4- 2. 510 ba / — 3. 177 ba" 4 - 16. 887 be — O. 769 bt 

— o. 139 — o. 319 ba' — o. 997 ba" — o. 769 dr 4- 9. 698 bt 


whence ba' = + o. 219 
ba" = — o. 370 
be = — o. 190 
< 5 / =4-0.003 


= — 2*. 169 (circle west); a" = — 2 a .9i4 (circle east); r = ©*.858 (4- with circle E.). 
Chronometer No. 1470, at I7 h 58*“.2 chron. time, 5 h 48™ i6*.59i ± 0*.020, fast; losing o*.oo7 per hour. 


Mar. 24 J A Geminorum . . 

W. 

7 

12 59 44 - *70 

— 0-574 

0. 000 

+ 0.081 

— 0.324 

—0.082 

43 -271 

7 11 27.077 

— 5 48 l6. 194 

— 0.013 

j 6 Geminorum . . 


7 

13 I 30.321 

-0.587 

+0.015 

+ 0. 226 

— 0. 335 

—0.081 

29- 559 

7 *3 *3-265 

l6.294 

+ 0.087 

■ Piazzi, vii 67 . . 


7 

13 7 5 -923 

—O. 864 

+0. 042 

+ 3 - 109 

-0.853 

—0.080 

7-277 

718 50.941 

[*6. 336 ] 


t 3 Canis Minoris . 


7 

13 9 10-390 ,- 0-554 

+0. no 

— 0. 120 

- 0.313 

—0.080 

9 - 433 

7 20 53.119 

16.314 

+ 0. 107 

a Canis Minoris . 

W. 

7 

>3 21 32.539 

-O. 547 

+0. 265 

— O.I9I 

— 0.312 

—0.076 

31.678 

7 33 *5-294 

—5 48 I6.384 

+ 0.177 

5 Urae Minoris . . 

W. 

7 

2016 5.557 

— 1.057 

+0.150 

+ 2. 289 

— 1.300 

+0.027 

5.666 

14 27 49.643 

—5 48[i6.023] 


7T Boot is (pr.) . . 


6 

20 23 35.416 

— 0-574 

+0.122 

+ 0.039 

— 0. 324 

+0.029 

34.708 

14 35 18.489 

l6.219 

+ 0.012 

! ft Virginis .... 


7 

20 25 15.971 

—O- 523 

+ 0.119 

— o- *97 

— 0.311 

+0.030 

15.089 

*4 36 59-°93 

15.996 

— O. 211 

Piazzi, xiv 221 . 

w. 

7 

20 39 3 - 6 54 

—O. 569 

-}-o. 211 

+ 0.016 

— 0.321 

+0.033 

3 - 024 

*4 50 46- 745 

—5 48 16. 279 

+ O.072 

| 2 H.Ursae Minoris. 

E. 

7 

20 43 59.490 

+ 0. 828 

+0. 286 

f *.647 

+ 0.674 

+0.034 

2932 

*4 55 46 - 537 

—5 48[i6. 395] 


^ Bootis. 


7 

20 47 45. 214 

+ 0. 601 

j+o. 188 

+ 0. 224 

+ 0-304 

+0.035 

46. 566 

*4 59 3 °. 364 

16. 202 | 

— 0.005 

3 Serpentis . . . 


6 

20 57 42. 727 

+o- 547 

+0.134 

— 0.117 

+ 0. 271 

+0.038 

43.600 

*5 9 27.450 

l6. 150 

— O. O57 

1 H.Ursae Minoris. 


7 

21 I 33.021 

+o- 849 

1+0.194 

-1- 1.776 

+ 0.714 

+0.039 

36.593 ( 

15 13 20.388 

[l6. 2051 


r 1 Serpentis . . . 


7 

21 8 41. 551 

i+o- 57 * 

+0.108 

+ 0.036 1 

+ 0. 281 i 

+0.040 

42.587 

15 20 26.447 

l6. 140 

— O.067 

3 Coronae Borealis. 


7 

21 II I9.264 

+0. 607 

j+o. 107 

+ 0. 262 

+ 0. 310 +0.041 

20.591 

‘5 23 4-562 

16.029 ! 

— 0.178 

a Coronae Borealis. 


7 

21 l8 3. 209 

+ 0. 601 

+0.091 1 

+ 0. 219 

+ 0.303 

+0.043 

4.466 

*5 29 48.365 

16.IOI 

— O. 106 

’ a Serpentis . . . j 

E. 

7 

21 26 50. 779 

+0. 549 | 

+0.063 

__1 

— 0.146 1 

+ 0. 272 

+0.045 

51.562 

*5 38 35 -170 

—5 48 16.392 

1 

+ 0.185 


NORMAL EQUATIONS, FIRST SERIES. 

Assuming a' = — p.452 4- ba' circle W. C o = — o. 097 4- 1. 248 ba' — o. 524 bt ) whence ba ' -= 4- o. 077 
AT =—5 h 48™ 16*.296 4 - bt ( 4-0.052 — o. 524 ba' 4- 4. 233 bt $ bt ——0.003 


NORMAL EQUATIONS, SECOND SERIES. 


Assuming a" = — o. 670 4 - ba" circle W. 

a'" = — 1.047 4 ~ ba'" “ E. 
c =4-0.370 4- be “ E. 

AT = — 5 h 48™ l 6 *. 2 IO + bt. 


O = 4- O. 032 4- I. 609 ba" 4- 1.460 be — o. 171 bt 

— 0.853 + 2. 532 ba'" — 3.549^—1.7264/ 

4- 2 . OOI 4- I. 460 ba" — 3. 549 ba'" 4- 1 5. 497 be 4~ 4. 263 bt 
4- O. 369 — o. 171 ba "— I. 726 ba'" 4- 4. 263 be 4- 9. 635 bt 


whence ba" =4-0.056 
ba'" = 4-0. 220 
be = — o. 080 
bt =-|-o. 038 


a' — — l a -375 (circle west); a" = — o*.6i4 (circle west); a"' = — o*.827 (circle east); c = 0**290 ( 4 - with circle E.). 
Chronometer No. 1470, at i8 h 27™ chron. time, 5 b 48™ i 6*.207 ± 0**023, fast; losing o*.07o per hour. 


Digitized by c^ooQie 
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Transits of stars observed at La Libert ad, by Lieut. Chas. Laird , with H. O. transit No. /, to determine the correction of sidereal chronometer Negus ftfo. 


Date. 

Name of star. 

Circle. 

No. of threads. 

Transit over 
mean of threads. 

Flexure. 

Level. 

Azimuth. 

Aberra¬ 
tion and 
colli- 
mation. 

Rate. 

Seconds 
of corr. 
transit. 

R. A. 

Chronometer 

correction. 

V. 

1884. 




h. m. s. 

s. 

s. 

s. 

s. 

s. 

s. 

h. m. s. 

h. m. s. 

s. 

Mar. 25 

£ Geminorum . . 

w. 

7 

12 45 31.079 

—0.584 

—0. 150 

+ 0.149 

— 0. 881 

—0. 089 

29.524 

6 57 15. 226 

—5 48 14. 298 

+ 0.058 


25 Camelopardalis . 


7 

12 54 57.614 

—1.527 

—1.044 

+ 8.024 

— 6.426 

- 0. 073 

56. 568 

7 6 42 . 336 

[>4- 232] 

. . 


A Geminorum . . 


7 

12 59 43 -043 

—°- 574 

—0.446 

+ 0.065 

— 0. 860 

—0.065 

41.163 

7 11 27.039 

14. 124 

— 0. 116 


d Geminorum . . 


7 

13 1 29.230 

-0.587 

—0.465 

+ 0. 181 

— 0. 890 

—0. 062 

27. 407 

71313.246 

14. l6l 

— 0.079 


1 Geminorum . . 


7 

13 6 48.994 

—0. 603 

-o- 535 

+ 0.313 

— 0. 934 

0. 000 

47 - 235 

718 32915 

14 . 320 

+ 0.080 


3 Canis Minoris . 

W. 

7 

•3 9 9-399 

—0.554 

—°. 506 

|— 0.095 

1 

— 0.833 

+0.004 

7 - 4 H 

7 20 53.101 

—5 48 14- 3>3 

+ 0.073 


1 it Geminorum . . 

E. 

7 

13 28 15503 

; O. 620 

—0.053 

1 

+ 0.402 

+ 0.942 

+0.036 

17.450 

1 7 40 3.376 

—5 48 14.074 

— 0.166 


1 Groom. 1374 . . 

’ 

7 

13 34 28.500 

+O.989 

+0.225 

+ 3 - 107 

+ 2.884 

+0.046 

I 55-751 

7 46 20. 701 

[15.050] 

. . 


! cj 1 Cancri. 

. 

7 

13 42 8.863 

+ 0-597 

+0.119 

+ 0. 227 

+ 0.870 

+0.059 

io -735 

7 53 56.479 

14. 256 | 

+ 0.016 


X Geminorum . . 


7 

13 44 37 - 656 

+O.603 

+0.115 

+ 0. 277 

+ 0.889 

+0.063 

39-603 

; 7 56 25-348 

• 4 - 255 

+ 0.015 


3 Ursae Majoris H . 


7 

13 49 26. 743 

+0.866 

+0.150 

+ 2- 203 

+ 2. 169 

+0.071 

32. 202 

8 1 18.503 

[13-699] 



Q Cancri . 


7 

13 58 28. 103 

+ 0-557 

+0.074 

- 0.068 

+ 0. 795 

,+0.086 

, 2 9 - 547 

8 10 15.159 

14. 388 

+ 0. 148 


rj Cancri . 


7 

14 14 14-377 

+0. 584 

+0.038 

+ O. 132 

+ 0.839 

+0.113 

16.083 

8 26 1. 884 

14.199 

— 0.041 


<5 Hydne .... 


7 

14 19 45. 520 

+0.548 

1+0.024 

— o. 125 I 

+ 0.789 

j+O. 122 

46.878 

1 8 31 32.650 

14. 228 

— 0.012 


d Cancri . 


7 

14 26 20.021 

+0. 578 

} 0.017 

+ °- ° 9 ! 

+ 0.827 

l+o. 133 

21. 667 

8 38 7. 397 

14 . 270 

+ 0.030 


e Hydne .... 

E. 

7 

14 28 52. 706 

+0. 550 

0.000 

i 

— 0. 112 

+ 0.789 

l+o- >37 

54.070 

1 8 40 39. 834 

1 

—5 48 14. 236 

— 0.004 


NORMAL EQUATIONS. 

Assuming a' =— 1.634-f circle W. f 0 = — 0.890+1.890 da' + 2.493^— 0.796 6 t 

a" — — 0.931 + da" “ E. J 4-0.012 4-2.991 da "— 4.096 < 5 <-— i.82id/ 

c =4-0. 841 -f be ‘ “ E. | — O. 836 4 * 2. 493 da' — 4. 096 da" 4- 20. 623 dc -f- 4. 151 dt 

&T = — 5 h 48"* I4*.270 -j- dt L + °. 100 — 0.796 da' — I. 821 da" + 4. 151 dc 4- 13. 402 dt 


s. 

whence da' =4-0. 533 
da" = — o. 037 
dc = — 0 . 037 
dt =4-0.031 


a' — — 1M01 (circle west); a" =- — 0**968 (circle east); c = o*.8o4 (4- with circle E.). 
Chronometer No. 1470, at I3 h 38 m .9 chron. time, 5 h 48 m 14*. 240 zb o*.oi6, fast; losing o*.io6per hour. 


Mar. 27 

<5 Hydra .... 

W. 

7 

1419 46.279 

-0. 548 

+0. * 7 * 

- O. 219 

— 0.347 

0.000 

45 - 336 

8 31 32.622 

1 

00 

*0 

£ 

+ 0.152 


y Cancri. 


7 

14 24 49. 350 

— O. 586 

1 0. 173 

+ O. 267 

— O. 372 

0.000 

48. 832 

8 36 36. 220 

12.612 

+ 0.050 


d Cancri. 


7 

14 26 20. 650 

—0.578 

+0. l68 

+ O. 160 

— 0.364 

0. 000 

20. O36 

8 38 7 - 367 

12.669 

+ 0.107 


1 Cancri. 


7 

14 27 55. 119 

—O. 607 

+0. 17 > 

+ 0. 527 

— 0.395 

0.000 

54-815 

8 39 42 .524 

12.291 

— O. 271 


a* Cancri (med) . . 


7 

14 35 24.781 

—O. 612 

+0. 154 

+ 0. 598 

— O. 403 

0.000 

24.518 

8 47 11. 912 

12.606 

+ 0.044 


£ Hydra;. 


7 

14 37 3 i- 190 

-0. 549 

+0. 133 

— O. 211 

- O. 347 

0. 000 

30. 216 

8 49 * 7 - 553 

12. 663 + 0.101 

I p Ursae Majoris . . 


7 

14 40 17.493 

-0.854 

+0. 194 

+ 3 - 7 »« 

— O. 924 

0.000 

19. 620 

8 52 7 - 358 

[12. 262] 



0 Hydne .... 


7 

•4 56 35 - 340 

-O. 541 

+0.079 

— O.3I6 

~ O. 345 

0.000 

34 - 217 

9 8 21. 667 

12. 550 

— 0.012 


i Argus. 

W. 

I 

7 

15 2 l8.121 

[ 

^-323 

+0.037 

— 3 -124 

— 0.666 

0.000 

14.045 

9 «4 1783 

—5 48[i2. 262] 



h Ursae Majoris . . 

E. 

7 

15 IO 32.550 ' 

l+o- 793 

+0. 135 

+ 3 - 389 

+ 0.685 

0.000 

37 - 552 

9 22 25. 199 

—5 48[i2.353] 



d Ursae Majoris . . 


7 

15 12 21. 500 1 

1+0. 894 

+0. 176 

+ 4. 896 

+ 0. 906 

0.000 

28.372 

•9 24 15. 701 

[12. 67I] 

. . 


0 Leonis. 


7 

15 23 II.O97 ; 

+0.558 

+0. 207 

— 0.106 

1 

1+ 0.310 

0.000 

12.066 

9 34 59 - 575 

12.491 

— 0.071 


e Leonis. 


7 

15 27 29.084 

+0. 593 

+0. 259 

! + O. 405 

+ 0.335 

0.000 

30.676 

9 39 18.027 

12. 649 

+ O.087 


/? Virginis .... 


7 

*7 32 53 - 4«9 

+0. 54 ° 

+0. 123 

— 0.378 

+ 0.305 

0.000 

54.009 

11 44 41. 520 

12. 489 

— O.073 


it Virginis .... 


7 

17 43 9-797 

+ 0.551 

+0.094 

— O. 214 

+ 0.307 

0. 000 

10. 535 

11 54 58.036 

12.499 

— O.063 

1 

0 Virginis .... 

i 

E. 

7 

17 47 32.027 

+0. 556 

+0.085 

j— 0.144 

+ 0.309 

0.000 

32.833 

11 59 20.317 

—5 48 12.516 

— O.O46 


NORMAL EQUATIONS. 


Assuming a' = — 1. 673 4- circle W. 

a " = — 2. 000 + da" “ E. 

c =-|-o. 282 4 - dc “ E. 

£T = — 5 h 48™ 12**569 4- dt 


0 = 4-0. 061 4- 2. 927 da' 4- o. 487 dc — O. 227 dt 

4- O.055 4-2.337 da"— 2.574 dc— 0.851c!/ 

— O. 697 4" o. 487 da' — 2. 574 da" 4- 20. 056 dc — 2. 453 dt 
( — o. 210 — o. 227 da' — O. 851 da" — 2. 453 dc 4- 13. 203 dt 


s. 

whence da' = — o. 026 
da" = 4-0. 033 
dc =4-0.043 
dt =4-0.026 


a'.— — i *.699 (circle west); a" = — i *.967 (circle east); c = ©*.325 (-f- with circle E.). 
Chronometer No. 1470, at I5 b 28 m .6 chron. time, 5 b 48 ai i2*-562 ± o*.022, fast; rate, o*.ooo per hour. 
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TELEGRAPHIC DETERMINATION OF LONGITUDES 


Transits of stars observed at Guatemala City , by Miles Jtoch, esq., with Transit No. 1497* to determine the correction of sidereal chronometer Negus 1527. 


Date. 

Name of star. 

Circle. 

No. of threads.! 

Transit over 
mean of threads. 

Flexure 
and in¬ 
equality 
of pivots. 

Level. 

Azimuth. 

Aberra¬ 
tion and 
colli- 
mation. 

Rate. 

Seconds 
of corr. 
transit. 

R. A. 

Chronometer 

correction. 

V. 

1884. 




h. m. s. 



s . 

s. 



h. m. s. 

h. m. s. 

s. 

Mar. 25 

51 Cephei. 

W. 

3 

7 46 5 - 5*2 

—2. 656 

+0. 588 

-25.561 

—* 7-*39 

-fo. 068 

20. 822 

6 45 57 - 074 

—0 59 [* 3 - 748 ] 

. . 


6 Geminorum. . . 

• 

7 

8 12 35.900 

—0 .459 

+0 .056 

— 0. 183 

- 0.895 

4-o. 040 

34-459 

7 13 13.246 

21.213 

-0.088 


Piazzi vii, 67 . . 

. 

7 

8 18 17.486 

I—0.693 

1 4 -o-039 

— 2.890 

— 2.282 

4-0.034 , 

11.694 

7 18 50.885 

| [20. 8O9] 



0* Geminorum. . . 

W. 

7 

8 26 36. 621 | 

—0.483 

-fo.326 

— 0. 459 

!— 0. 979 

4-0.025 

35 -051 

7 27 13.612 ; 

—0 59 21.439 

+ 0.138 


a Canis Minoris. . 

E. 

s 

8 32 35 -270 

+ 0.426 

—0.168 

4- 0.180 

+ 0. 793 

-fo. 019 

36. 520 

1 7 33 * 5 - 278 | 

—0 59 21. 242 

— 0.059 


3 Ursa Majoris H.. 

. 

7 

9 0 39 614 

+0.695 

o» 153 

— 2.524 

+ 2.183 

—0.010 

39.805 

• 8 1 18.503 l 

[21.302] 



if Cancri . 

1 

7 ! 

9 25 22.043 

+0.456 

-0.055 

- 0.130 

+ 0.844 

-0.035 

23 -123 

8 26 1. 884 

i 21.239 

— 0.062 


1 Hydra . 

E. 1 

5 

9 39 59 - 934 

i 

+0.429 

— 0.057 

+ 0 .154 

t + 0.795 

—0.050 j 

6l. 205 

8 40 39 * 834 

— 0 59 21.371 

4- 0.070 


NORMAL EQUATIONS. 

j. 

Assuming a' — -f 1. 199 -f ^ a ' circle W. f o = — o. 212 -j- 2. 860 da' -|- 3.613^ — 1.094*1/ 

a" = -f 1.087 + da" “ E. j —0.048 +I.221 da "— 1. 259 — o. 337 < 5 / 

c = -f o. 819 + 6c “ E. 1 —o. 220 -f 3. 613 6a' — 1. 259 da" + 10. 9746c 4 o. 736 6t 

A T = — o* 59™ 2I.-3II + 6t [ — 0.033 — i o 94 6a'— 0.337 6a" + o. 736 6c -f 5.468 < 1 / 


whence 6a' = -|- o. 097 
6a" = + o. 038 
6c = — o. 010 
6t =-f o. 029 


a' = -f- M.296 (circle west); a" ~ -f lB - I2 5 (circle east); c = &.809 (-f with circle E.). 
Chronometer No. 1527, at 8 h 5i™-4 chron. time, o h 59“ 2i*.30i ± o*.030 fast; gaining 0**064 per hour. 


Mar. 25 

6 

Leonis. 

E. 

7 

12 718.950 

6 

+ 

-fo. 040 

- 0.155 

+ 0. 817 

4-0.064 

20.173 

n 7 58.569 

—0 59 21. 604 

4- 0.021 


X 

Draconis. . . . 

• 

4 

12 23 55.460 

+0.713 

—0.141 

— 3-078 

+ 2.224 

+0.047 

55.225 

11 24 33.704 

[21.521] 

. . 


V 

Leonis. 

• 

5 

12 30 23.151 

+0.415 

—0.114 

+ 0.328 

+ O. 762 

-fo. 040 

24.582 

II 31 2.946 

.21. 636 

+ 0.053 


7 

Corvi. 

E. 

4 

13 912.851 

+0.382 

0. 097 

+ 0. 702 

+ 0.796 

-fo. 001 

»4- 635 

12 9 53.116 

-0 59 21.519 

— 0.064 


a 

Corvi. 

W. 

7 

13 27 42.700 

—0.369 

—0.118 

+ 0. 710 

— O.869 

—0.019 

42 .035 

12 28 20.456 

— 0 59 21.579 

— 0.004 


32* Camelop. H. . . 


2 

>348 5.77* 

- 1-455 

—0.322 

— 9.720 

- 7-726 

—0.040 

46 . 508 

12 48 24.319 

[22.189] 

. . 


0 

Virginis .... 

. ! 

6 

14 3 21.557 

—0.406 

—0.080 

+ 0. 362 

— 0.805 

—0.056 

20. 572 

13 3 59 -089 

21.483 

— 0.100 



Polaris, S. P. . . 

I 

i 

! 3 

14 «3 47 - 761 

+ 4 - 343 

+0.769 

+ 45 - 969 

-f 35* *48 

— 0.067 

13-923 

1 15 50.698 

[23.225] 

. . 


c 

Virginis .... 

w. 

7 

14 28 12.079 

-0.415 

—0.069 

+ 0. 273 

— q. 802 

—0.081 

IO. 985 

13 28 49* 3°9 

—0 59 21.676 

4- 0.093 

1 


s. 

Assuming a' — + 1. 291 + 6a' circle E. 

a"= + 1.046 + 6a" “ W. 

c — -f o. 819 4 - 6c “ E. 
AT — — o h 59™ 2P.577 -f 6t 


NORMAL EQUATIONS. 

r o = — o. 005 -f 1. 358 6a' — o. 493 6c -j- o. 274 6t ' 

— 0.051 -j- 3.486 6a" + 1. 694 6c + 1. 174 6t 

+ o. 345 — o. 493 6a' + 1 . 694 6a" -f 11 . 001 6c -f o. 444 6t 
-f- o. 017 o. 274 “f* !• 174 6a" -j- o. 444 ^ 4” 6. 184 6t 


s. 

whence 6a' = — o. 008 
6a" = -f o. 032 
6c = — o. 037 
6t = — o. 006 


a' =r -f I*.a83 (circle east); a" — -f- i*.o 78 (circle west); c — 06.782 (+ with circle E.). 
Chronometer No. 1527, at I3 h 17™.7 chron. time, 0** 59™ 2i*.583 dr 0*.020, fast; gaining o*.o64 per hour. 


Digitized by v^ooQie 
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Transits of stars observed at Guatemala City , by Miles Rock , esq. t with transit No. 1497, to determine the correction of sidereal chronometer Negus 1327. 


Date. 

- 

Name of star. 

Circle. 

No. of threads. 

Transit over 
mean of threads. 

Flexure 
and in¬ 
equality 
of pivots. 

Level. 

Azimuth. 

Aberra¬ 
tion and 
colli - 
mation. 

Rate. 

Seconds 
of corr. 
transit. 

R. A. 

Chronometer 

correction. 

V. 

1884. 





h. m. s. 

s. 

s. 

s. 

s. 

s. 

s. 

h. m. s. 

h. m. s. 

s. 

Mar. 27 

e 

Canis Majoris. . 

E. 

5 

7 S3 28. "9 

+0.355 

— 0. 129 

-J- 0.928 

+ 0.780 

+0.085 

30.138 

6 54 5. 128 

—0 59 25.010 

4- 0.008 


S 

Geminorum . . 


7 

8 12 37. 286 

+0.459 

—0.096 

— 0. 167 

+ 0.739 

-fo. 046 

38.267 

71313.207 

25.060 

4- 0.058 



Piazzi vii, 67 . . 


7 

8 18 15.800 

+0.693 

-f c. 069 

— 2.636 

+ 1.883 

4-0.034 

•5-843 

7 i8 50. 781 

[25.062] 



a* 

Geminorum . . 

E. 

7 

8 26 37.686 

+0.483 

— 0. IOI 

— 0.418 

+ 0.808 

-fo.017 

38.475 

7 27 13. 572 

— 0 59 24. 903 

— 0.099 


a 

Canis Minoris . 

W. 

6 

8 32 4 i-S »9 

— 0. 426 

— 0.361 

+ 0.187 

— 0.728 j 

4-0.005 

40. 196 

7 33 15 - 243 

— 0 59 24 .953 

— 0.049 


4 

Geminorum . . 


7 

8 45 52 . 379 

— 0. 471 

— 0.109 

— 0. 282 

— 0.813 

1—0.022 

50. 682 

7 46 25- 547 

25.135 j 

+ 0.133 


3 

Ursae Majoris, H. 


7 

9 0 49.007 

—0.695 

—0. 322 

— 2.623 

— 2.003 

—0.051 

43 - 3*3 

8 1 18.403 

[24.910] 

• . 


e 

Hydrae .... 

W. 

7 

9 40 6.129 

— o. 429 

— 0. 241 

4- 0.160 

— 0.729 

— 0.132 

4. 758 

8 40 39. 805 

— 0 59 24.953 

— 0.049 


s. 

Assuming a / = + 1. 264 -f Sa' circle E. 

a" = -f 1. 109 -f- Sa" “ W. 

c = -f o. 793 + Sc “ E. 

AT = — o h 59“ 25 8 .oio -f St 


NORMAL EQUATIONS. 

0 = 4-0.0624-1.920 Sa' — I.i04<fc — 0.230 c!/ 

4 - o. 054 4- 1. 266 Sa" 4 - 1.406 Sc — o. 462 St 

4 - o. 776 — 1. 104 Sa' 4- 1.406 Sa" -f 10. 682 Sc -f o. 269 St 
— o. 023 — o. 230 Sa' — o. 462 Sa" 4 - o. 269 Sc 4 - 6.464 St 


s. 

whence Sa' = — o. 082 
Sa" = 4-0.060 
Sc = — o. 089 
St =-fo. 009 


a' = 4- 1*182 (circle east); a" = 4- 1M69 (circle west); c = o*.7©4 (4- with circle E.). 
Chronometer No. 1527, at 8 h 35 m .2 chron. time, o h 59“ 25*.oo2 ± o*.o23, fast; gaining 0M29 per hour. 


Mar. 27 

S 

Crateris .... 

W. 

7 

12 13 1.150 

—0387 

—0. 247 

+ 0.653 

— O. 772 

+0.127 

0.524 

II 

•3 34 - 990 

-0 59 * 5 - 534 

—- 0.070 


V 

Leonis .... 


7 

12 30 29.450 

— 0.415 

—0. 147 

+'<>•336 

— 0. 749 

4-0. 090 

28.565 

II 

31 2.945 

25. 620 

-f 0.016 


0 

Leonis .... 

. 

7 

12 42 37. 793 

— 0.444 

—0. 226 

— 0.013 

— 0.776 

4-q. 066 

36.400 

II 

43 10.832 

25.568 

— 0.036 


0 

Virginis .... 


7 

12 58 47.157 

— 0-433 

—0. 105 

4- 0.122 

— 0.759 

+0.033 

46.015 

II 

59 20.317 

25. 698 

+ 0.094 


4 

Draconis.... 

W. 

6 

13 6 26.374 

—937 

—O- 34 i 

: 

- 5- 782 

- 3-678 

4-0.018 

15.654 

12 

6 50.117 

-0 59 [ 25 - 537 ] 

• • 


a 

Canum Venat. . 

E. 

6 i 

•3 50 3 - 326 

+0.503 

—O. 239 

— 0.484 

+ 0.912 

— 0.071 

3-947 

12 

50 38. 322 

—0 59 25.625 

4- 0.021 


e 

Virginis .... 


7 

14 3 23.400 

+0.406 

—0.026 

+ 0.307 

+ 0. 712 

—0.098 

24.701 

13 

3 59-106 

25 - 595 

— 0.009 



Polaris, S. P. . . 


4 

14 15 3. 149 

+4.343 

+ i- *54 

+38.976 

— 3 i -073 

—0.122 

16.427 

I 

15 50.372 

[26.055] 

. • 


c 

Virginis .... 

E. 

1 6 

1 

14 28 13.804 

+0-415 

—0.092 

+ 0.231 

+ 0. 709 

—0.149 

I4.9I8 

*3 

28 49.331 

-0 59 25.587 

— 0.017 


Assuming a' =4-1. 406 4- Sa' circle W. 

a" =4-0. 806 -{- Sa" “ E. 
c =4-0.643 -f Sc 11 E. 
AT = — o b 59 m 25 b .624 -f St 


NORMAL EQUATIONS. 

0=4-0.087 4- 1. 793 Sa' 4 - o. 790 Sc 4- o. 502 St 

— o. 079 4- 2. 275 Sa" — 1. 959 Sc 4- o. 103 St 

— o. 683 -j-o. 790 Sa' — 1.959 Sa" -j- 11.580 Sc —i.2o8d/ 
—- o. 007 -f o. 502 Sa' -f o. 103 Sa" — 1. 208 Sc 4- 7. 077 < 5 / 


s. 

whence Sa' = — o. 092 
Sa" = 4- o. 108 
Sc =4-0.086 
St =4-0.021 


a' = 4 ~ 1*314 {circle west); a" = 4- 0*-9i4 (circle east); c = 0*729 ( 4 - with circle E.). 
Chronometer No. 1527, at I3 b I5 m .2 chron. time, o* 1 59“ 25*.6o4 ± o*.oi3, fast; gaining o*.i29 per hour. 
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TELEGRAPHIC DETERMINATION OF LONGITUDES 


Time signals received at Vera Cruz in the comparison between the Galveston and Vera Cruz chronometers . 


Date, j 

~ ~ ! 

1883. 

March 31 

1 

i 

1 


April 1 


Signals sent from 

Signals received at 





Signals sent from Signals received at 




Galveston. 

Vera Cruz. 

Difference. 

7 >. Date. 

Galveston. Vera Cruz. Difference. 

7 -. 

Chron. No 

1295. 

Chron. No 

1470. 





Chron. No 

1295. Chron 

No 

1470 . 




A. m. 

s . 

h . 

m. 

s . 

//. 

rn . 

s. 

J- 1883. 

A. 

m . 

s . h . 

m. 

s . h . 

m . 

s . 


11 1 

17 - 5 ° 

16 

5 

24. 62 

5 

4 

7 - 12 

0.01 April 2 

10 

40 

7 - 18 15 

44 

14. 10 5 

4 

6. 92 

O. OO 


24. 27 



31-38 



7. 11 

.00 



12. 80 


19. 72 


6. 92 

. OO 


29.63 



36.71 



708 

■ 03 ! 



19 29 


26. 25 


6. 96 

.04 


34 - 64 



41-73 



709 

.02 j 



23. 00 


30.00 j 


7. 00 

. 08 

1 

41.40 


5 

48. 5 ° 



7. 10 

• OI 



26.74 


33 -61 j 


6. 87 

05 

3 

34 - 83 


7 

41.94 



7 - II 

. OO 



30.94 


37 -80 


6. 86 

. 06 


39- 82 



46.95 



7 . 13 

. 02 



3451 


41-35 


6. 84 

.08 


44. 16 



5 «- 25 



7.09 

.02 


40 

38.41 

44 

45 - 27 


6. 86 

. 06 


48. 58 


7 

55 - 7 ° 



7. 12 

. OI 


41 

47-65 

45 

54-59 


6.94 

. 02 

3 

S 3 - «4 


8 

0. 23 



7.09 

. 02 


41 

50. 68 

45 

57.60 


6. 92 

. OO 

4 

27.27 



34 - 39 



7. 12 

• OI 


42 

7 - 35 

46 

14 - 29 , 


6. 94 

. 02 


3 1 - 98 



39 - 09 



7 - II 

.OO jj 



10. 94 


17.86 


6. 92 

. OO 


36.28 



43 - 4 ° 



7. 12 

. OI j 



i 4 - 55 


21. 50 i 


6. 95 

-03 


40.99 



48. IO 



7. II 

.OO 



17. 66 


24. 56 ‘ 


6. 90 

. 02 

4 

45 - *8 


8 

52. 26 



7. 08 

1 

.03 


42 

20. 89 

46 

27 8I 


6. 92 

. OO 

5 

12. 12 


9 

19. 20 



7. 08 

1 

• °3 ; 


42 

50. 18 

46 

57 -10 


6. 92 

. OO 


* 5-47 



22. 60 



7.13 

.02 



54-00 

47 

1.02 


7. 02 

. 10 


19.18 



26. 28 



7 - 10 

.01 


42 

58.25, 


5.21 


6. 96 

.04 


22. 90 



30 - 03 



7 - 13 

.02 


43 

1. 70 


8.60 


6. 90 

. 02 


26. 35 



33-44 



7.09 

. 02 


43 

5.18 

47 

12.12 


6. 94 

. 02 

11 5 

29.88 

16 

9 

37.03 

5 

4 

7 - 15 

.04 


43 

41. 80 

47 

48. 71 


6. 91 

. OI 

Mean difference, 21 signals 


5 

4 

7. 108 

±zO. OO4 



44. 60 


51.51 


6. 91 

. OI 












48. 68 


55.60 


6. 92 

. 00 

10 31 

II. 60 

15 

35 

18.41 

5 

4 

6.81 

0.03;! 



52.45 1 

47 

59 - 38 : 


6-93 

. OI 


• 6-53 



23. 39 



6. 86 

02 [ 


43 

56. 60 

48 

3-54 


6.94 

. 02 


20.36 



27. 22 



6.86 ; 

t 

.02 

10 

44 

0.85 15 

48 

7-82 5 

4 

6.97 

•°5 


26.00 



32 - 89 



6.89 ! 

.05 










31.08 



37-90 



6.82 

. 02 

Mean difference, 26 signals 

. . . 5 

4 

6. 921 

rhO. 005 


35-78 



42. 60 



6.82 

. 02 April 6 

11 

6 

57.98 16 

11 

5-75 5 

4 

7-77 

O. OI 

31 

40. 20 


35 

47.04 



6.84 

.00 1 


7 

2. 72 


10.42 


7.70 

. 06 

33 

17.68 


37 

24.55 , 



6. 87 

- °3 



6. 18 


14.00 


7.82 

. 06 


20. 55 



27.36 



6.81 

•03 



9. 80 


17. 60 


7.80 

04 


24. 66 



31.50 



6.84 

i . 00 



13 - 30 


21.08 


7.78 

. 02 


28. 18 



35.00 



6.82 

. 02 



16.74 


24. 50 | 


776 

.OO 


31-65 



38.49 : 



6.84 

.00 



20. 09 


27. 89 


7. 80 

04 


35-75 



42.59 



6.84 

. 00 


7 

23.61 

11 

31.39 


7.78 

. 02 

33 

39 - 74 


37 

46.59 



6. 85 

. 01 


9 

2. 75 

13 

10.52 1 


7 * 77 

. OI 

34 

24. 30 


38 

31.15 



6.85 , 

. 01 



5.78 


1348, 


7-70 

. 06 


27.38 



34 - 25 



6. 87 

03 



8. 90 


16.65 1 


7 - 75 

. OI 


30 - 95 



37-79 



6. 84 

. 00 



11.69 


19.46 


7-77 

. OI 


34.00 



40. 87 



6. 87 

•03 



15.00 


22.77 


7-77 

. OI 


37 - 17 



44- 03 



6. 86 

. 02 



17-94 


25. 70 


7.76 

. 00 

34 

40. 60 


38 

4740 



6.80 

.04 



20. 98 


28.71 


7-73 

• 03 

35 

9 - 3 ° 


39 

16. 19 



6. 89 

■05 



24. 00 


31 - 74 1 


7-74 

. 02 


* 3 - 23 



20. 10 



6.87 

• °3 



26.97 


34. 80 


7.83 

.07 


> 7-37 



24. 20 | 



6.83 

•OI ; 1 



3 °- >9 


37-97 


7.78 

. 02 


20 - 93 



27-74 



6.81 j 

•°3 ! 



33-40 


41. 20 


7.80 

.04 


24- 58 



31-43 



6.85 

. 01 ! 


9 

36.72 

U 

44.48 


7.76 

. OO 

10 35 

29. 82 

15 

39 

36. 66 

5 

4 

6.84 

.00 


10 

4. 20 i 

14 

i '-95 


7.75 

. OI 

Mean difference, 26 signals 


5 

4 

6. 844 

-to. 003 



7.O9 


14. 86 


7-77 

. OI 










11 

10 

10.00 16 

14 

17.80 5 

4 

7. 80 

.04 
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7 'ime signa/s received at lera Cn/z in the comparison between the Galveston and I’era Cruz chronometers —Continued. 


Signals sent from 
Date. Galveston. 

Signals received at 
Vera Cruz. 

Difference. 


Date. 

Signals sent from 
Galveston. 

Signals received at 
Vera Cruz. 

Difference. 

V, 

Chron. No. 

1295. 

Chron. 

No 

1470 

1 



! 



Chron. No 

1295. 

Chron. No. 

1470 . 





1883. ! //. 

///. 

s. 

//. 

m. 

s. 

//. 

///. 

S. 

s. 

1883. 

//. 

m. 

s . 

h. ///. 

s. j 

h. 

w. 

s. 


April 6 11 

10 

13.0° 

16 

14 

20. 80 

5 

4 

7. 80 

0.04 

April 9 

11 

12 

35 - 19 









16. 04 



23-85 



7.81 

.05 




39. 22 

16 16 

47. 79 

5 

4 

8.57 

O. OI 



18.95 



26. 70 , 



7-75 

.01 




42 -38 


5090 



8.51 

•05 



21.90 



29. 70 



7. 80 

.04 




45-59 


54. 20 



8.61 

•05 



24.85 



32.60 



7-75 ; 

. 01 




48. 7 ° 

16 

57- 22 



8.52 

.04 



27 . 72 1 



35-46 



7-74 

. 02 




51.70 

17 

0. 28 



8. 58 

. 02 



3 °- 89 



38. 62 



7-73 : 

•03 




54 - 95 


3-45 



8. 50 

.06 


IO 

33 - 89 


14 

41.64 



7-75 

. OI 


11 

12 

58. 15 

16 17 

6. 69 

5 

4 

8- 54 

. 02 


11 

IO. OO 


15 

17. 82 



7.82 

. 06 


11 

13 

41.89 

16 17 

5 °- 43 

5 

4 

8- 54 

. 02 



13.0° ; 



20. 79 



7 - 79 

•°3 




44 - 59 


53- 20 | 



8. 61 

•05 

1 


15-99 



23 - 70 



7-71 

•05 




47.62 


56.22 



8.60 

04 



18.74 



26.44 



7-70 

. 06 




50 . 47 

17 

59.101 



8. 63 

.07 

1 

1 


21.90 



29.63 



7-73 

•°3 




53 - '6 

18 

1.68 ! 



8.52 

.04 



24.62 



32 . 37 



7 - 75 

. 01 ; 




56.03 


4. 62 



8- 59 

•03 



27 - 50 



35 - 27 



7-77 

.01 



13 

59 - 13 


7.70 



8-57 

. OI 



30.60 



38 . 32 



7-72 

.04 



14 

2.44 


11.05 



8.61 

•05 



33 -62 



41-31 



7.69 

• 07 




5-78 


14. 37 



8- 59 

• 03 



36.57 



44 - 30 



7-73 

• °7 




8. 97 


1750 



8- 53 

03 



39.62 



47-38 



7.76 

. 00 




11-95 


20. 48 | 



8. 53 

•03 

11 

II 

42. 80 | 

16 

15 

50. 50 

5 

4 

7.70 1 

.06 




14 - 99 


23-51 : 



8.52 

.04 

Mean difference 

43 signals 


5 

4 

7.760 

±0.004 




17.85 


26. 39 



8. 54 

8.60 

8- 54 

. 02 

April 9 11 

9 

9 

56.65 

59 - 74 
3.60 

16 

14 

5. 20 

8.27 

12. 20 

5 

4 

8.55 

8- 53 
8.60 

0.01 

-°3 


11 

14 

21. 20 

2431 

16 18 

29. 80 | 
32-85 

5 

4 

.04 

. 02 


10 





.04 


Mean difference, 51 signals 

. . . 1 

5 

4 

8.563 

±0. 003 



6. 72 



15.25 



8-53 

•03 

April 11 

il 

52 

48. 22 

16 56 

5748 

5 

4 

9. 26 

O. 02 



9-73 



18. 27 



8-54 i 

. 02 




5 i 5 i 

57 

o -73 



9. 22 

- °4 



12. 69 



21. 26 



8-57 

. 01 




55.72 


4.96 :• 



924 

1 00 



15.67 



24. 22 



8-55 

. 01 



52 

59.00 


8.28 : 



9- 28 

.04 



18. 48 



2704 



8. 56 

. 00 i 



53 

2.82 


12. 02 



9. 20 

.04 



21. 90 



30. 47 



8. 57 

. 01 




6.40 


15.62 ; 



9. 22 

.02 



25.00 



33 - 6 o 



8.60 

.04 




9 - 79 


I9.OO 



9. 21 

•03 



28. 29 



36. 84 



8. 55 

. 01 




13-19 


22.45 



9. 26 

1 .02 

11 

10 

31-70 

16 

14 

40. 27 

5 

4 

8.57 

. 01 




16.44 


25.71 



9 . 27 

•03 

11 

11 

11.00 

16 

15 

19 - 55 

5 

4 

8.55 

. 01 




19.83 


29.07 



9.24 

1 00 



13 - 74 



22. 28 



8. 54 

. 02 




2331 


32.58 



9 - 27 

•°3 



16.79 



25-39 



8.60 

.04 




26.93 


36. IO 



9 - 17 

! .07 



19. 62 



28. 22 



8.60 

.04 




30.41 


3963 



9. 22 

1 .02 



22. 62 



31. 20 



8. 58 

. 02 


11 

53 

33-62 

'6 57 

42.85 

.5 

4 

923 

.01 



25.70 



34 - 23 



8-53 

•03 


11 

54 

16.00 

16 58 

25 25 

5 

4 

9 . 25 

. 01 



28. 68 



37-25 



8-57 

.01 




19-43 


28.66 



9 - 23 

.01 



31-79 



40 . 35 



8.56 

. 00 




22.44 


31.70 



9. 26 

.02 



34 - 94 



43-46 



8.52 

.04 




25-79 


35-00 



9. 21 

- °3 

1 


37-71 



46. 30 



8. 59 

- °3 




29.40 


38.65 



9. 25 

• 01 



40. 76 



49 31 



8- 55 

.01 j 




32.90 


42.07 



9.17 

.07 

i 


43 - 58 



52. 15 



8.57 

. 01 




36.30 


45-54 j 



9.24 

. 00 

11 

11 

46.3' 

16 

15 

54 - 87 

5 

4 

8. 56 

. 00 




40.00 


49 * 20 ; 



9. 20 

.04 

11 

12 

22. 20 

16 

16 

30. 76 

5 

4 

8.56 

. 00 




43 - *8 


52.44 



9. 26 

. 02 



25.64 



34. 20 



8.56 ! 

. 00 




46. 21 


55-45 



9.24 

. 00 

, 


28. 80 



37-40 



8.60 

.04 




50.31 

16 58 

59-57 

5 

4 

9. 26 

. 02 

11 

12 

31-70 

16 

16 

40. 30 

5 

4 

8.60 

.04 


11 

54 

53-68 





• 
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TELEGRAPHIC DETERMINATION OF LONGITUDES 


Time signals received at Vera Cruz in the comparison between the Galveston and Vera Cruz chronometers —Continued. 



Signals sent from 

Signals received at 




!■ 

Signals sent from 

Signals received at 




Date. 

Galveston. 

Vera Cruz. 

Difference. 

V. 

Date. 

Vera Cruz. 

Vera Cruz. Difference. 

V. 


Chron. No. 1295. 

Chron. No. 1470. 




1 

Chron. No. 1295. 

Chron. 

No. 1470. 




1883. 

h. m. s. 

//. m. s. 

h. 

m. 

s. 


1883. 

//. m. s. 

h. 

///. s. h. 

m. 

s. 


April II 

11 55 26.00 

16 59 35.21 

5 

4 

9. 21 

•03 

| April 11 

11 56 6.33 

17 

0 *5 59 5 

4 

9. 26 

. 02 


30 * *9 

39*41 



9. 22 

.02 

II 56 9.72 

17 

0 19.00 5 

4 

9. 28 

.04 


33-99 

43 * 27 



9. 28 

.04 

" 56 33-57 

1 7 

0 42. 80 5 

4 

9 - 23 

. OI 


37.80 

47.00 



9. 20 

.04 


36. 78 


46.00 


9. 22 

.02 


41. 22 

50.49 



9. 27 

•03 

1 

40.89 


50.08 


9 * >9 ! 

.05 


44 - 58 

53 - 83 



9 . 25 

. 01 

1 

44-48 ! 


53-75 ' 


9. 27 

•03 


48.03 

>6 59 57 - 3 ° 



9. 27 

•03 

' 

I 47 -81 


0 57-04 ! 


9-23 | 

.OI 


5'-39 

17 O O. 60 



9. 21 

•03 

| 

51.27 


1 0. 50 ! 


9-23 

. OI 


54. 65 

3.90 j 



9 * 25 

. 01 

54.90 


1 

4 . OO 


9. 10 

• 14 


55 5896 

8.23 



9. 27 

.03 

11 56 58.40 

17 

1 7 * 7 o 5 

4 

9 - 3 ° 

. 06 


II 56 2.78 

17 012.00 

5 

4 

9. 22 

.02 || 



r 










I 

Mean difference, 46 signals ... 5 

4 

9 - 235 

rfcO. OO4 

_ 

_ _ 

__ __' 


_ _ 

__ 
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... _ _ 
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__ 
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Time signals received at Valparaiso in the comparison between the Ariea and Valparaiso chronometers. 


Date. 

Signals sent from 
Ariea. 

Chron. No. 1295. 

Signals received at 
Valparaiso. 
Chron. No. 1254. 

Difference. 

V. 

; Signals sent from 
Date. 1 Ariea. 

1 Chron. No. 1295. 

Signals received at 
Valparaiso. 
Chron. No. 1254. 

Difference. 

V. 

1883. 

h. 

m. 

s. 

h. 

m. s. 

h. 

m. 

'■ 

s. 

188 3 . h. 

m. 

s. 

h. 

m. 

s. 

h. 

m. 

s. 

s. 

Nov. 13 

3 

18 

0.90 

2 

55 28.36 

0 

22 

32 - 54 

0.05 

Nov. 13 3 

19 

38.44 

2 

57 

5.90 

0 

22 

32. 54 

0.0s 




3.80 


31- 22 



32 - 58 

.01 



40.76 



8. 20 



32 - 56 

• 03 




6.80 


34- 22 



32 - 58 

. OI 

' 


43 - 59 



11.00 



32 . 59 

. 00 




9.69 


37 - 



32 . 59 

. 00 

1 


46. 40 



13.81 



32 - 59 

.00 




12. 60 


40.00 



32.60 

. OI 



49 . 24 



16. 66 



32 . 58 

. OI 




i 5 - 5 < 


42.91 



32.60 

. OI 

' 


52 . 30 



19.72 



32 . 58 

. 01 

1 


18.40 


45.80 



32.60 

. OI 



55-34 



22. 71 



32 . 63 

.04 



21.40 


48.82 



32 - 58 

. 02 


19 

58 . 30 



25.69 



32.61 

. 02 



24. 36 


51.76 



32.60 

. OI 

j 

20 

1-03 



28.45 



32 . 58 

.01 



26.98 


54.40 



32 - 58 

. OI 

• ' 


4.12 



3'-53 



32 - 59 

. 00 



29. 72 


57 - 14 



32 - 58 

. OI 

1 


6.80 



34 - 18 



32.62 

.03 

! 


32. 59 


56 0.00 



32 . 59 

. 00 

; 


9 * 59 



37.00 



32 - 59 

. 00 



35-55 


2.98 



32 . 57 

. 02 



12. 60 



40.00 



32.60 

. 01 

< 


38. 50 


5.88 



32. 62 

, -03 



15-44 



42. 85 



32 . 59 

l .00 

3 

18 

40. 98 

2 

56 8 .45 

0 

22 

32 . 53 

. 06 

3 

20 

18. 15 

2 

57 

45-58 

0 

22 

32.57 

. 02 

3 

18 

48. 64 

2 

56 16. 14 

0 

22 

32 - 50 

.09 ' 

3 

20 

23.84 

1 2 

57 

51-32 

0 

22 

32 . 52 

1 07 



5 '- 65 


19.00 



32 - 65 

.06 



26. 68 

! 


54.00 



32. 68 | 

.09 



54 - 5 ° 


21.92 



32 . 58 

.01 j 



29 - 33 



56 - 74 



32 . 59 

. 00 


18 

57 * 43 


24.87 

1 


32 . 56 j 

03 



31.89 


57 

59 - 3 ° 



32-57 

. 02 

i 

19 

O. 40 


27.81 

1 


32 - 59 

. 00 

1 

1 


34 - 59 


58 

I. 98 



32.61 

. 02 

1 


3-43 


3 °- 83 



32.60 

. OI 



37-50 



4.90 



3260 

. 01 



6. 41 


33-87 



32. 54 

.05 



40.49 



7.90 



32 - 59 i 

. 00 



9.40 


36.81 



32 . 59 

. 00 



43-44 | 

' 


IO. 84 



32.60 

. 01 



12.45 

i 

39-84 



32.61 

.02 ! 

. i 


46. 30 j 



13-71 



32 . 59 

. 00 



15.46 


42.85 



32.61 

. 02 



49-44 



16.88 



32 - 56 

•03 



18.34 


45-75 



32. 59 

. OO 



52. 50 



I9.8l 1 



32.69 

. 10 



21.30 


48. 7 ° 

I 


32.60 

1 - OI 



55 - 40 



22.8l i 



32. 59 

1 

. 00 



24.64 


52.00 I 

1 


32.64 

; • °5 

J 

20 

58 . 49 



25.90 i 



32. 59 

. 00 



27 - 3 ° 


54 - 77 

i 0 

22 

32 - 53 

.06 


21 

i -55 



28.94 



32.61 

. 02 

3 

19 

29. 14 

2 

56 57.20 





3 

21 

4-57 

2 

58 

31-95 

0 

22 

32. 62 

03 
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Time signals received at Valparaiso in the comparison between the Arica and Valparaiso chronometers —Continued. 
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Signals sent from 

Signals received at 





Signals sent from 

Signals received at 





Date. 


Arica. 

Valparaiso. 

Difference. 

v. Date. 


Arica. 

Valparaiso. 

Difference. 

V. 


Chron. No. 1295. 

Chron. No. 1254. 





Chron. No 

1295. 

Chron. No. 1254. 





1883. 

h. 

m. 

s. 

h. m. 

s. 

h. 

m. 

s. 

5. 1883. 

h. 

m. 

s. 

//. 

m. 

s. 

h. 

///. 

s. 

s . 

Nov. 13 

3 

21 

9■ 74 

2 58 

37 - 23 

0 

22 

32.51 

0.08 Nov. 14 

3 

20 

43.80 

2 

58 

11. 50 

0 

22 

32 . 30 

0. 02 



12. 61 


40.00 



32.61 

. 02 



46.67 



14. 39 



32.28 

.04 



15.70 


43 - 14 



32 - 56 

• °3 



49.67 



1736 



32.31 

. 01 

i 

i 


18. 70 


46. 10 



32.60 

. 01 ! 

1 



52- 59 



20. 28 



32.31 

. 01 

j 


21. 65 


4900 



32-65 

. 06 



55-49 



23. 10 



32.39 

07 

1 


24.44 


51.84 



32.60 

.01 



58 . 39 



26.00 



32 . 39 

07 



27.50 


54 - 9 ° 



32.60 

. 01 


21 

i -35 



29. 00 



32 . 35 

•03 



30.60 

58 

58 . OO 



32. 60 

• 01 



4 - 38 



32.00 



32.38 

•05 



33 - 7 i 

59 

I. IO 



32.60 

. 01 



7. 28 



34 - 93 



32. 35 

•03 



36.70 


4 - IO 



32.60 

.01 



9 . 92 



37 -61 



32.31 

. 01 



40 . 39 


7- 80 



32. 59 

. 00 

3 

21 

12. 50 

2 

58 

40. 20 

0 

22 

32. 30 

. 02 




43 - 38 


10. 79 



32 . 59 

. 00 

3 

21 

20. 41 

2 

58 

48. 06 

0 

22 

32. 35 

•03 




46 .45 


13.84 



32.61 

. 02 



23 . 30 



51 . OO 



32. 30 

. 02 




49 - 59 


17. 00 



32 - 59 

. 00 



26.44 



54.00 



32.44 

. 12 


3 

21 

52.89 

2 59 

20. 30 

0 

22 

32. 59 

. 00 



29.52 


58 

57-20 



32. 32 

. OO 

Mean difference, 74 signals 


0 

22 

32. 590 

rbo. 002 



32. 37 


59 

O. 03 



32 . 34 

. 02 

Nov. 14 

3 

18 

54 - 54 

2 56 

22. 24 

0 

22 

32 . 30 

0. 02 



35-44 



3 .10 



32. 34 

. 02 



56.94 


24.69 



32. 25 

-07 



38- 39 



6.00 



3239 

07 



59.64 


27.32 



32. 32 

.00 



41-47 



9. 10 



32 . 37 

•05 


19 

2. 73 


30. 50 



32. 23 

.09 



44.49 



12. 19 



32.30 

. 02 




5 - 53 


33-26 



32. 27 

.05 



47-33 



15.00 



32.33 

• OI 




8.40 


36.00 



32.40 

. 08 



50 . 23 



17.92 



32.31 

. OI 




H -39 


38.99 



32.40 

.08 



53 - 30 



21.00 



32 . 30 

.02 




14.40 


42 . OO 



32.40 

.08 1 



56.24 



24.00 



32. 24 

.08 

■ 


17-03 


44-72 



32.31 

. OI 


21 

59. 40 



27.05 

1 


32- 35 

.03 




20. 39 


48. OO 

i 


32.39 

.07 ! 

3 

22 

2. 73 

2 

59 

30. 40 

0 

22 

32- 33 

. OI 




23 - 39 


51 . OO 

| 


32 . 39 

•07 

3 

22 

11.40 

2 

59 

39 - 14 

0 

22 

32.26 

. 06 




26. 40 


54. 10 



32. 30 

.02 

1 


13.80 



4>-52 



32.28 

04 

1 


29.49 

56 

57- 20 

j 


32. 29 

• °3 ! 



16.60 



44 - 32 



K> 

fcj 

00 

•04 

| 


32 . 34 

57 

0.00 



32 . 34 

1 .02 



19.59 



47-29 

i 


32 . 30 

. 02 

3 

19 

35-40 

2 57 

3.00 

0 

22 

32. 40 

j .08 



22. 63 



50.36 



32 . 27 

j .05 

3 

19 

43 - 46 

2 57 

II. 17 

0 

22 

32. 29 

• °3 



25-59 



53 - 29 



32.30 

| .02 



45.61 


13.30 



32.31 

| . 01 



28. 53 



56. 22 



32.31 

| . OI 



48.47 


16. 12 



32 . 35 

•03 



3130 

2 

59 

59.00 



32 . 30 

| . 02 



5 I -58 


19. 27 



32.31 

. 01 



34 - 40 

3 

0 

2 . OO 



32.40 

| . 08 



54 - 67 


22.4O 



32. 27 

! -°5 



37-40 



5 . OO 



32 . 40 

; . 08 


*9 

58.55 


26. 30 



32. 25 

1 • °7 



40 .45 



8. 10 

1 


32 . 35 

i .03 


20 

0. 99 


28. 79 



32. 20 

1 . 12 



43 - 5 o 



II. 20 



32. 30 

. 02 



3-78 


31.49 



32. 29 

•03 



46. 39 



14. OO 



32. 39 

• .07 



6.49 | 

34 . 19 



32. 30 

. 02 



49 - 33 



17. OO 



32. 33 

.01 



9 - 30 


37.00 



32. 30 

. 02 

1 3 

22 

52. 70 

3 

0 

20-35 

0 

22 

32 - 35 

•03 

, 


12.40 


40 . OO 



32.40 

t 

.08 

Mean difference, 75 signals 


0 

22 

32 . 321 

rbO. 004 



i 5 - 3 ° 


43 00 ; 



32. 30 

02 Nov. 16 

3 

32 

12. 98 

3 

9 

41.69 

0 

22 

31.29 

0.01 



18. 50 


46.19: 



3231 

. OI 



15. 60 



44 - 3 1 



3 1 - 29 

1 

. OI 



21.55 


49.23 



32. 32 

. OO 



18.36 



47.00 



3 1 - 36 

. 08 

3 

1 

20 

24.51 

2 57 

52. 21 

0 

22 

32. 30 

. 02 



20. 53 



49. 26 



31.27 

• OI 

3 

20 

- 33 - 58 

2 58 

1.32 i 

0 

22 

32. 26 

. 06 



23 - 03 



5'-44 







35- 81 


3.58 



32. 23 

* °9 



2544 



54. 18 



31. 26 

. 02 

! 


38 - 47 


6. 16 1 



3231 

• OI 



27.50 



56.25 



3I 25 

•03 

3 

20 

41.20 J 

2 58 

8.93 1 

0 

22 

32. 27 

• 05 

3 

32 

30. 26 

3 

9 

58.96 

0 

22 

31-30 

. 02 
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TELEGRAPHIC DETERMINATION OF LONGITUDES 


Date. | 

1883. 
Xov. 16 


Tinn' signals reeeived at Valparaiso in the comparison between the Ariea amt l Valparaiso chronometers —Continued. 


Signals sent from 

Signals received at 





Signals sent from 

Signals 

received at 






Ariea. 

Valparaiso. 

Difference. 

7'. 

Date. 

Ariea. 

Valparaiso. 

Difference. 

V. 

Chron. No 

1295. 

Chron. No. 1254. 





Chron. No 

1295. 

Chron. No. 1254. 





h. 

m. 

s. 

//. 

m. 

s. 

h. 

m. 

S. 

s. 

1883. 

//. m. 

s. 

h. 

m. 

s. 

//. 

m. 

s. 

s. 

3 

32 

32-37 

3 

IO 

I. IO 

0 

22 

3*.27 

0. 01 

Nov. 16 

3 35 

11.49 

3 

12 

40. 21 

0 

22 

3128 

0.00 



34- 60 



3 - 3 1 



3 1 * 29 

.01 


13-49 



42. 43 







36.90 



5.66 



3 1 * 24 

.04 


15.51 



44. 22 



3129 

. OI 



39.60 



8. 23 



31-37 

•09 ; 


1754 



46. 30 



31.24 

.04 



42-36 



11. 10 



31. 26 

.02 ' 


19. 79 



48. 50 



31.29 j 

. OI 



45 - 22 



13 - 94 



31. 28 

. 00 | 


22. 25 



50 . 96 



31.29 

. OI 

3 

32 

47.62 

3 

IO 

16. 40 

0 

22 

31. 22 

. 06 

i 

24. 49 



53-21 



31.28 

. 00 

3 

32 

54 - 54 

3 

10 

23 31 

0 

22 

3123 

•05 


26. 66 



55-39 



3127 * 

. OI 



56.55 



25 33 



31. 22 

.06 


28. 79 


12 

57 50 



3129 

. OI 


32 

59 - «o 



27. 81 



31-29 

. 01 ; 


31.48 


13 

0. 20 



31.28 

. 00 


33 

1.76 



30 - 47 



3129 

1 

.01 


33-65 



2.40 



3125 

• 03 



4 - 54 



33 - 27 



31. 27 

01 


35 84 



4 - 55 



31.29 

. OI 



7.31 



36.00 



3131 

•03 


38 . 38 



7.00 



3138 

. 00 



IO. 28 



38.97 



3131 

• °3 


40. 66 



940 



31.26 

. 02 



12. 85 



41.60 



3125 

•03 

3 35 

43 - 62 

3 

13 

12. 37 

0 

22 

3125 

•03 



16. 30 



45.00 



3130 

.02 ( 

Mean difference, 73 signals 


0 

22 

31.280 

—O. 003 



19 - 30 



48.00 



3130 

. 02 I 












22. 29 



5100 



3129 

. OI 

Nov. 17 

3 37 

52. 48 

3 

15 

21. 56 

0 

22 

30.92 1 

0. OI 



2536 



54.06 



31-30 

. 02 

l 


54.60 



2371 



30.89 

.04 



28. 40 


10 

57.11 



31.29 

•OI 


56.71 



25.79 



30.92 

. OI 



3 1 * 35 


11 

0. 08 



3127 

. OI 

37 

58. 84 



2791 



30.93 

. 00 

3 

33 

34 31 

3 

II 

3 - 00 

0 

22 

3131 

03 ; 

38 

I. 21 



30.20 



3101 

.08 

3 

33 

42. 39 

3 

11 

11. 16 

0 

22 

31. 21 

1 

•07 


3 - 47 



32.49 



3 °* 98 

• 05 



44 - 50 



13.31 




• 09 


552 



34.60 



30.92 

.01 







3 i. 19 









46. 63 



15.41 



31. 22 

.06 


7 . 53 



36.60 



30.93 

. 00 



48. 66 



17.40 



31. 26 

.02 


951 



38.56 



30.95 

. 02 



50.71 



19. 46 



3125 

• °3 ! 


11. 58 



40.63 



30.95 

. 02 



52. 80 



21. 51 



3129 

.01 


13.62 



42.72 



30.90 ! 

•03 



55 24 



23.96 



31. 28 

.00 ! 


*5- 57 



44.65 i 



30.92 

. OI 



57 38 



26.06 



3131 

■ °3 ' 


•7-49 



46.56 



30.93 

. 00 


33 

59- 72 



28.44 



31. 28 

. 00 

3 38 

19. 50 



48. 61 



30.89 

• 04 


34 

2.44 



31. 16 



31.28 

.00 j 

21-53 

3 

15 

50.58 

0 

22 

30.95 

. 02 



529 



34.00 



31-29 

.01 1 

3 38 

29. 50 

3 

15 

58. 60 

0 

22 

30.90 

•03 



8. 24 



36.95 



3129 

.01 


31-46 


16 

0.55 



30.89 

.04 



10. 43 



39. 20 



3123 

•05 


■ 

33-58 



2. 50 



31.08 

• 15 



12. 67 



41.41 



31.28 i 

. 00 


35-60 



4. 68 



30.92 

. OI 

3 

34 

15.43 

3 

11 

44. 16 

0 

22 

31-27 | 

.01 ' 


37-60 



6. 61 



30.99 

.06 

3 

34 

24.58 

3 

11 

53- 32 

0 

22 

31.26 

. 02 

| 

39-64 



8. 64 



3100 

.07 



26.66 



55 39 



3127 

. 01 


41.56 



10. 64 



30.92 , 

.01 



28.88 


11 

57.60 



31.28 

.00 


43.60 



12. 64 



30.96 

• 03 



31.60 


12 

0. 30 



3130 

. 02 


45-63 



14.69 



30.94 ; 

. OI 



34- 45 



3- 19 



31.26 

1 

. 02 


47-70 



16. 76 



30.94 | 

. OI 








1 


49. 80 



18.81 



30.99 

. 06 



37-4° 

1 


6. 10 



3130 

.02 ; 










39- 7° 



8. 50 



31.20 

.08 


51-79 



20. 82 



30.97 

.04 



41.84 



10. 61 



31.23 ■ 

.05 


53 - 89 



22. 98 



30.91 

. 02 



44 - 38 



13.00 

1 


3138 

. 10 


55-95 

! 


24. 99 

0 

22 

30 . 96 

.03 



46 . 59 



15.31 



31. 28 ! 

.00 

1 

3 38 

58. 50 

3 

16 

27. 00 


• • 

: 




49 - 39 



18.00 



31-39 

. 11 

3 39 

7-35 

3 

16 

36.44 

0 

22 

30.91 

. 02 



52 . 34 



21 . OO 

1 


3134! 

. 06 


9-55 

1 


38. 62 

1 


30. 93 

. OO 



55-28 



24. OO 1 



31.28 

.00 ' 


11. 76 



40. 84 % 



30.92 

. OI 


34 

58 . 25 



26. 96 



31.29 j 

.01 i 


14.40 



43 - 49 



30.91 

. 02 

3 

35 

'•32 

3 

12 

30.00 

q 

22 

31.321 

• °4 

3 39 

1732 

! 3 

16 

46. 36 

1 0 

22 

30*96 | 

•03 


Digitized by 


Google 







IN MEXICO AND CENTRAL AND SOUTH AMERICA 


87 


Time signals received at Valparaiso in the comparison between (he Arica ami Valparaiso chronometers —Continued. 
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Signals sent from 

Signals received at 




1 

Signals sent from | 

Signals received at 




Date. 

Arica. 

Valparaiso. 

Difference. 

7 \ 

Date. 

Arica. 

Valparaiso. 

Difference. 

V, 


Chron. No. 1295. 

Chron. No. 1254. 





Chron. No. 1295. 1 

Chron. >{o. 1254. 




1883. 

//. ///. s . 

1 

//. m. s . 

h . m . 

s. 

J. 

1883. : 

h . m . s . 

h. m . s . 

//. m . 

s. 

s. 

Vov. 17 

3 39 20-35 : 

3 >8 49 - 3 * ! 

0 22 

31.04 

O. II 

Nov. 17 

3 40 13-30 

3 17 42.37 

0 22 

30. 93 

0.00 


22. 54 1 

51-63 


30.91 

. 02 j 


*6- 39 

45-42 


30 . 97 

.04 


24.71 : 

53-80 


30.91 

.02 


19. 35 ' 

48 .47 


30. 88 

• 05 


26. 88 ; 

55 - 94 ' 


30 . 94 

. OI 


3 40. 22.40 

3 «7 5 1 - 46 

0 22 

30. 94 

. 01 


29.40 

16 58.47 1 


30 . 93 

00 







; 

3 '-63 

17 O. 72 


30.91 

. 02 


3 40 30.35 


• • 



1 

33 -83 

2-93 


30.90 

•03 


32.49 ' 

3 18 1.60 

0 22 

30.89 

.04 


38-72 

5.82 


30.90 

•03 


34-41 

3 - 5 i 


30.90 

•03 


39 - 34 

8. 46 


30. 88 

•05 


36.5° ! 

, 5 56 


30.94 

. 01 


3 39 41 -61 

3 i7 10.73 

0 22 

30.88 

•05 


38.55 

7. 61 


30.94 

. 01 


3 39 46.00 

3 17 15-20 

0 22 

30.80 

• 13 


40-45 | 

9 - 54 


3091 

. 02 


48.48 j 

17-51 


30 . 97 

.04 


42-59 

11. 65 


30.94 

. 01 


5 I- 3 I 

20. 39 


30.92 

. OI 


44-59 

• 3 - 67 


30. 92 

. 01 

i 


53 - 70 

22. 77 


30.93 

. OO 


46. 70 

15-75 


30 . 95 

. 02 


56.41 

25 - 50 


30.91 

. 02 


48.83; 

17.89 


30 . 94 

. 01 

l 


39 58.67 

27 - 73 


30 . 94 

. OI 


5 1 - 25 

20. 29 ! 

1 


30 . 96 

; • °3 


40 0.96 

30.00 


30.96 i 

•°3 j 


53- 80 j 

22. 86 


30 . 94 

. OI 


3*37 

32. 42 


30.95 

. 02 


55-72 

24.82 


30.90 ' 

•03 


5-59 

34-68 


30.91 

. 02 


40 58- 33 ! 

27 - 37 


30. 96 1 

1 

03 


7.81 

36. 89 


30 . 92 

• OI 


3 41 0.81 

3 18 29.861 

0 22 

30.95 

. 02 


3 40 10.42 

3 17 39-50 

0 22 

30 . 92 

. OI 


Mean difference, 

73 signals . . . 

O 22 

30.933 

±0.003 


Automatic time signals received at Valparaiso in the comparison between the Cordoba clock and the Valparaiso chronometer . 


Date. 


Cordoba clock. 


Valparaiso chron. 
No. 1254. 


Difference. 


Date. Cordoba clock. I Valparaiso chron. j Difference. 

No. 1254. 


1883. 

//. m. 

s. 

//. m. 

s. 

//. 

m. 

s. 

December 7 

2 33 

1.00 

1 14 

50.66 ! 

I 

18 

IO.34 ! 


34 

1.00 

15 

50.65 



10. 35 


35 

2. 00 

16 

50.65 ; 



*0. 35 1 


36 

1. 00 

17 

5 °. 64 j 



10. 36 


00 

1.00 

1 19 

50.64 1 

1 

18 

10. 36 

Mean difference, comparison for five minutes . 

I 

18 

10.352 

December 11 

2 52 

1.00 . 

« 33 

49-34 

I 

18 

11.66 


53 

1. 00 

34 

49-34 



11.66 

j 

54 

1.00 ; 

35 

49-35 , 



11. 65 

1 

1 

55 

2.00 

36 

50-34 



11.66 

1 

2 56 

1.00 * 

1 37 

49-34 

1 

18 

11. 66 

Mean difference, comparison for four minutes . 

I 

18 

11. 658 


1883. 

//. 

m. 

s. 

h. 

m. 

/. 1 

//. 

m. 

s. 

December 17 

3 

12 

1. 00 

1 

53 

48.46 

I 

18 

12. 54 



*3 

1.00 


54 

48.44 



12. 56 

1 


14 

2. 00 


55 

49 - 45 



12. 55 


3 

15 

3-00 

1 

56 

50-44 

I 

18 

12. 56 

Mean difference, comparison for three 

minutes . . 

I 

18 

12.552 

December 22 

3 

4 

1.00 

1 

45 

45-67 

X 

18 

x 5 - 33 



5 

2.00 


46 

46.65 



* 5-35 

t 


7 

1.00 , 


48 

45.66 ; 



15-34 



8 

1.00 


49 

45-67 , 



15 - 33 



10 

1. 00 i 

1 


51 

45.66 



15-34 



11 

1.00 


52 

45-64 



I 5-36 


3 

12 

1.00 

1 

53 

45 - 63 j 

I 

18 

15-37 

Mean difference, 

comparison for 

eight 

minutes . . 

I 

18 

•5-346 


Digitized by c^ooQie 
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Time signals received at Valparaiso in the comparison between the Lima and l 'alparaiso chronometers. 


Date. 

Signals sent from 
Lima. 

Chron. No. 1295. 

Signals received at 
Valparaiso. 
Chron. No. 1254. 

Difference. 

. 

V. 

Date. 

Signals sent from 
Lima. 

Chron. No. 1295. 

Signals received at 
Valparaiso. 
Chron. No. 1254. 

Difference. 

V. 

1883. 

//. 

m. 

s. 

//. 

m. 

s. 

h. 

m. 

S. 


00 

00 

//. 

m. 

s. 

//. m. 

s. 

h. 

m. 

S. 

s. 

Dec. 17 

2 

4 

9 - * 5 . 

1 

41 

39 - *5 

0 

22 

30.00 

0. IO 

Dec. 17 

2 

7 

8. 26 

I 44 

38.19 

0 

22 

30. 07 

0.03 




12. 28 



42. 21 



30. 07 

• 03 




11.09 


41. 00 



30.09 

.01 




14.84 



44.81 



30.03 

.07 




14. 27 


44.09 



30.18 

.08 




17-49 



47.40 



30.09 

. 01 




17. 21 


47. 10 



30. II 

. OI 




20.00 



49-99 



30.01 

• 09 




21.00 


51.00 



30.00 

. 00 




22. 80 



52. 70 



30 . IO 

. 00 

! 



24. 25 


54 - 07 



30.18 

.08 




26.00 



55-93 



30. 07 

■03 

i 


28. 10 

44 

57 - 97 



30.13 

• 03 




28.99 


41 

58.87 



30. 12 

. 02 

| 



3 i - 2 9 

45 

1.19 



30. IO 

. 00 




32.09 


42 

I. 90 



30 - 19 

•09 


2 

7 

35-00 

1 45 

4-93 

0 

22 

30.07 

• 03 




35.08 



4 - 97 



30 . II 

. OI 













37 -89 



7.78 



30 . II 

. OI 

' 2 

7 

43 - 2 7 

1 45 

13-24 

0 

22 

30.03 

07 




41 . 17 



11.00 



30 - 17 

.07 




46.94 


16. 86 



30.08 

. 02 




44.00 



13-87 



30 . 13 

•03 




50. 20 


20. 19 



30.01 

-09 




47-00 



16. 87 



30 . 13 

•03 



54.28 


24. 20 



30.08 

. 02 


2 

4 

49.80 

I 

42 

19.71 

0 

22 

30.09 

. OI 

1 

7 

57-42 


27-31 



30. II 

. OI 


2 

5 

O. 16 

1 

42 

30.00 

0 

22 

30. 16 

. 06 

1 

1 

8 

O. 40 


30. 32 



30.08 

. 02 

1 

! 


3 - I® 



33-00 



30.10 

. 00 



3 - 29 


33 - 24 



30.05 

•05 

1 

! 


6.03 



35-96 



30. 07 

•03 

I 


7 -19 


37-00 



30-19 

.09 



9. 26 



39.16 



3 °. IO 

.00 



10.09 


40 . OO 



30.09 

. OI 

1 


12. I9 



42.06 



3 °- 13 

• 03 

1 


13- 21 


43 - 15 



30.06 

.04 

| 


» 5°9 



44.91 



30.18 

.08 



16.25 


46. 18 



30.07 

•03 



l8. 05 



47.89 



30. 16 

. 06 

| 1 


19. 62 


4958 



30.04 

. 06 




21. 19 



5108 



30 . II 

. OI 

! 1 


22. 30 


5240 



29.90 

. 20 




24. 20 



54- 07 



30.13 

.03 



25.19 


55 - 09 



30.10 

. OO 

1 

1 


27. 28 


42 

57.16 



30. 12 

.02 1 


2 

8 

29.18 

1 45 

59.06 

0 

22 

30. 12 

. 02 

j 

i 


30. 20 


43 

0.00 



30.20 

.IO' 

! 

Mean difference, 75 signals 


0 

22 

30.099 

dto. 005 

I 


33- 22 



3- 10 



30. 12 

.02 | 













36. 21 

1 

i 


6. 13 | 



30.08 

- 02 

Dec. 18 

2 

8 

57-94 

1 46 

28. 48 

0 

22 

29.46 

0.07 




39 - 49 1 



9.41 



30.08 

. 02 

i 


9 

O. 80 


31-31 



29.49 

.04 


2 

5 

42.99 

1 

43 

12.91 

0 

22 

30.08 1 

. 02 



3 - 95 


34 - 39 



29.56 

•03 


2 

5 

52.19 ' 

1 

43 

22.07 

0 

22 

30. 12 

. 02 



6.99 


37 - 48 



29.51 

.02 




55. 20 



25.00 



30. 20 

.08 



10.11 


O 

in 

00 



29- 53 

. OO 




58. 21 



28.09 



1 

30. 12 

.02 

1 1 


13.18 


43 . 62 

| 


29.56 

•03 

1 

6 

2.10 



32.00 



30. IO 

. OO 



16. 30 


46.71 



29.59 

.06 



1 

5- 22 



35- 20 



30.02 

.08 

i 


19. 25 


49 - 75 



29.50 

•03 

: 


.8.21 



38.06 | 



30 . 15 

■05 



22. 29 


52.69 



29. 60 

.07 



11-49 



41-37 



30. 12 

. 02 

1 


26.00 


56.40 



29.60 

•07 



15.15 

i 


45-00 



30 . 15 

•05 



29.19 

46 

59.60 



29- 59 

. 06 



18.31 

1 


48. 20 



30 . II 

.OI 



32.28 

47 

2. 71 



29-57 

04 

1 


22.00 ! 



5192 ; 



30. 08 

. 02 



35-29 


5 - 77 

1 


29.52 

. OI 

i 


25. 22 



55-07 



30 . 15 

-05 

; 


38.20 


8. 68 



29. 5 2 1 

. OI 

t 

1 


29. 16 


43 

59-00 

I 

1 


30. 16 

. 06 

2 

9 

41. 12 

1 47 

11. 60 

0 

22 

29. 52 j 

. OI 

1 

1 


32. 20 


44 

2.17 



30.03 

• 07 |; 

2 

9 

48. 22 

1 47 

18.80 

0 

22 

29.42 

. 11 



35-35 



5.24 



30. II 

. 01 



51-23 


21. 69 



29- 54 

. OI 

• 2 

6 

39.00 

1 

44 

8. 89 

0 

22 

30. II 

. 01 










j 












54.21 


24.72 



29.49 

• 04 

' 2 

6 

49.21 

1 

44 

19 - 23 

0 

22 

29. 98 

. 12 


2 

57 - 29 


27-74 

i 


29 - 55 

. 02 



52.30 



22. 24 



30.06 

. 04 

j 

10 

0. 50 


30 . 97 

I 


29-53 

j .OO 



55-31 1 



25.28 



30.03 

.07 




4.24 


34 - 74 

1 

1 


29. 50 

•03 



58. 26 



28. 16 



30. IO 

. 00 

1 



7-30 


37 - 74 



29 - 56 

•03 

t 

7 

2.16 | 



32.06 



30. IO 

. 00 



10. 31 


40. 80 



29. 5 1 

. 02 

2 

6 

5.24 

i 1 

44 

35.00 

! 0 

22 

30 . 24 

• 14 


2 

10 

i 3 - 3 o 

■ 47 

43 - 79 

0 

22 

29.51 

. 02 
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Google 
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Time signals received at Valparaiso in the comparison between the Lima and Valparaiso chronometers —Continued. 


Date. 

Signals sent from 
Lima. 

Chron. No. 1295. 

Signals received at 
Valparaiso. 
Chron. No. 1254. 

Difference. 

V. 

Date. 

Signals sent from 
Lima. 

Chron. No. 1295. 

Signals received at 
Valparaiso. 
Chron. No. 1254. 

Difference. 

V. 

1883. 

h. 

m. 

S. 

h. 

m. 

s. 

h. 

m. 

S. 

s. 

1883. 

h. m. 

s. 

h. m. 

s. 

h. 

m. 

5. 

s • 

Dec. 18 

2 

10 

I6.3O 

1 

47 

46.76 

0 

22 

29.54 

0.01 

Dec. 18 

2 13 

0.60 

1 50 

31-13 

0 

22 

29.47 

0.06 




19. 20 



49.60 



29. 60 

.07 



4 - 39 


34-88 



29.51 

.02 




22. 21 



52.65 



29.56 

•03 


2 13 

8.30 

1 50 

38.85 

0 

22 

29 45 

.08 




25.19 



55.60 



29.59 

.06 


Mean difference, 73 signals 


0 

22 

29- 534 

dbo.003 




27.99 


47 

58.40 



29 . 59 

. 06 











2 

10 

31 . II 

1 

48 

1* 54 

0 

22 

29 .57 

.04 

Dec. 20 

1 47 

0.03 

. . . 


* 

. 

. 















3 -03 

1 24 

34-57 

0 

22 

28.46 

0.09 


2 

10 

39 - 12 

1 

48 

9. 62 

0 

22 

29.50 

• 03 



6.15 


37-63 



28.52 

•03 




42. 82 



13 - 30 



29.52 

. 01 



9.08 


40-55 



28.53 

.02 




45-79 



16. 28 



29.51 

. 02 



12.00 


43-43 



28.57 

.02 




49 . IO 



19.52 



29.58 

.05 



15.00 


46.48 



28. 52 

•03 




52 . 17 



22. 67 



29.50 

•03 



18. 25 


49-63 



28. 62 

07 




55.20 



25.69 



29.51 

. 02 



21.18 


52.60 



28. 58 

•03 



10 

58. 20 



28. 70 



29.50 

•03 

i 


24. 25 


55-70 



28.55 

.00 



n 

I. 40 



31.80 



29.60 

.07 



27.28 

24 

58.79 



28.49 

.06 




5 . II 



35 - 5 ° 



29.61 

.08 



30.30 

25 

1.66 



28. 64 

.09 




8.16 



38.69 



29 .47 

.06 



33-30 


4-71 



28.59 

04 




11. 24 



41.76 



29.48 

•05 



36-19 


7.66 



28.53 

.02 




14.16 



44.62 



29 .54 

. OI 



39-15 


10.66 



28.49 

.06 




17.16 



47.67 



29.49 

.04 


1 47 

42.24 

I 25 

>3.69 

0 

22 

28.55 

.00 




20.12 



50. 6l 



* 9 - 5 * 

.02 











2 

II 

23 -03 

1 

48 

53 - 53 

0 

22 

29.50 

•03 


1 47 

51. 20 

1 25 

22.61 

0 

22 

28.59 

•04 














55.25 


26.68 



28.57 

.02 


2 

II 

3*. 95 









47 

58-30 


29.72 



28. 58 

.03 




35.00 









48 

2. II 


33-46 



28.65 

. 10 




38.11 

1 

49 

8.54 

0 

22 

29. 57 

.04 



5.09 


36- 59 



28. 50 

.05 




41.04 



11.49 



29 - 55 

. 02 



8.O9 


39-50 



28.59 

.04 




44.24 



*4-63 



29. 61 

.08 

! 


II. 20 


42.59 



28.61 

.06 




47.10 



17.51 



29- 59 

.06 



14. l6 


45-65 

! 


28. 51 

.04 




50. 22 



20. 6l 



29.6l 

.08 



17.14 


48- 57 



28.57 

.02 














20. 20 


51.59 



28.61 

.06 




53- 26 



23.69 



29.57 

.04 













56.20 



26.63 



29-57 

•04 



23.21 


54-57 



28.64 

.09 



it 

59.29 



29.65 



29.64 

. II 



26. 20 

25 

57 -60 



28.60 

.05 



12 

3-08 



33 - 5 ° 



29.58 

•05 



29. IO 

26 

0.50 



28. 60 

.05 




6.20 



36.70 



29.5° 

•03 

j 


32 . II 


3-50 



28. 61 

.06 




9.21 



39 -67 



29 - 54 

.OI 


1 48 

34 97 

1 26 

6.30 

O 

i 

22 

28.67 

. 12 




12. 22 



42.68 



29- 54 

.OI 


1 48 

44- 18 

. . . 


• 

• < 


. . 


2 

12 

15-23 

1 

49 

45-73 

0 

22 

29.50 

•03 

1 


47.19 

1 26 

18.61 

O 

22 

28. 58 

•03 












1 


50.20 


21.59 | 



28. 61 

.06 


2 

12 

23.10 

1 

49 

53-64 

0 

22 

29.46 

•07 

1 

! 


53-20 


24.58 



28.62 

.07 




27.20 


49 

57-65 



* 9-55 

.02 

1 

1 


56. 22 


27.59 



28. 63 

.08 




30-14 


50 

O.64 ■ 



29.50 

•03 


48 

59 - 14 


30. 5 « 



28.63 

.08 




33-20 



3-72 



29.48 

.05 

i 1 

49 

2.04 


33-50 



28. 54 

.01 




36 - >9 



6.64 



29 55 

.02 



5-*3 


36.51 



28.62 

.07 




39.26 



9-67 



29-59 

.06 



8.36 


39.80 



28. 56 

.01 




42. l8 



12.67 



29.51 

.02 



n -39 | 


42.82 



28.57 

.02 




45-00 



15-45 



29-55 

.02 



14 .38 


45-82 



28.56 

.01 




48 . 29 



18.72 



29-57 

.04 



17.22 


48.63 



28.59 

.04 




51.20 



21.71 | 



29.49 

.04 

1 

1 


21.21 


52.60 



28. 61 

.06 




54 . 22 



24 .77 



29-45 

.08 



24.45 


55 - 9 * 



28.54 

.01 


2 

12 

57-30 

1 

50 

27.80 

0 

22 

29.50 

.03 j| 

1 49 

27.40 

1 26 

58.92 

O 

22 

28.48 

.07 


11959 D L- 12 
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Date. 


1883. 

Dec. 20 


Dec. 24 


Time signals received at Valparaiso in the comparison between the Lima and Valparaiso chronometers —Continued. 


Signals sent from 
Lima. 

Chron. No. 1295. 

Signals received at 
Valparaiso. 
Chron. No. 1254. 

Difference. 

V. 

Date. 

Signals'sent from 
Lima. 

Chron. No. 1295. 

Signals received at 
Valparaiso. 
Chron. No. 1254. 

Difference. 

v. • 

h. m. 

s. 

h. m. 

S. 

h. 

m. 

S. 

S. 

1883. 

h. 

m. 

S. 

h. 

m. 

s. 

h. 

m. 

s. 

s. 

1 49 

37 - *9 

1 27 

8.71 

0 

22 

28. 48 

.07 

Dec. 24 

2 

21 

26. 85 


59 

1. 60 

0 

22 

25. *5 

0.01 


40.30 


II. 72 



28. 58 

•03 




30.46 



5. 22 



25.24 

.02 


44.00 


15.4° 



28.60 

.05 




34.00 









47 -23 


*8- 73 



28. 50 

.05 




37.20 



11.89 



* 5 - 3 « 

•05 


51.17 


22. 60 



28.57 

.02 




41 . OO 



15 - 73 



25.27 

.OI 


55 -08 


26.57 



28. 51 

.04 




44 - 2 7 



19.00 



25 . 27 

.OI 

49 

S8.30 


29. 8l 



28.49 

. 06 




47.40 



22.14 



25. 26 

• OO 

50 

2. 20 


3388 



28.32 

. 22 




51. 26 



* 5 - 96 



25 - 3 ° 

.04 


5-38 


36-83 



28.55 

. 00 




5523 



29 . 90 



25-33 

•07 


9 - 3 i 


40 . 70 



28.61 

.06* 



21 

59.20 



34-00 



25. 20 

.06 


13.21 


44.72 



N 

00 

$ 

.06 


2 

22 

3-oo 

I 

59 

3778 

0 

22 

25. 22 

.04 


16.30 


47 - 9 « 



28.59 

.04 


2 

22 

13- 22 

1 

59 

47-99 

0 

22 

25-23 

•03 


19. 25 


50.69 



28. 56 

.01 




16. 32 
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Time signals received at Valparaiso in the comparison between the Lima and Valparaiso chronometers —Continued. 


Date. 

Signals sent from 
Lima. 

Chron. No. 1295. 

Signals received at 
Valparaiso. 
Chron. No. 1254. 

Difference. 

s. 

Date. 

! 

Signals sent from 
Lima. 

Chron. No. 1295. 

Signals received at 
Valparaiso. 
Chron. No. 1254. 

Difference. 

v . 

1883. 

h. 

m. 

s. 

h. 

M. S. 

h. 

m. 

s. 

V. 

1883. 

k. 

m. 

s. 

h. 

m. 

s. 

h. 

m. 

S. 

s. 

Dec. 

24 

2 

24 

34-20 

2 

2 8.92 

0 

22 

25. 28 

0.02 

Dec. 26 

2 

28 

53-21 

2 

6 

28.41 

0 

22 

24. 80 

0.10 





37. 22 


12 . OO 



25. 22 

04 




56.29 



3»-35 



24.94 

.04 





40. 80 






• • 



28 

59.21 



34-34 



24.87 

• 03 





44.20 


> 8-93 



27. 27 

. 01 



29 

2. 22 



37-40 



24. 82 

.08 



2 

24 

47-43 

2 

2 22. 21 

0 

22 

25.22 

•04 




5.29 



40.47 



24. 82 

.08 



Mean difference, 61 signals .... 

0 

22 

25. 262 

±0.004 




8. 32 



43-48 



24.84 

. 06 















I I 26 



Aft 11 




CkA 

Dec. 

26 

2 

26 

3 i -15 

2 

4 6.35 

0 

1 

22 

24. 80 

0.10 




14. 22 



*T W - 

49 - 33 



y*¥ 

24.89 

* 

. OI 





34 - 30 


9-49 



24. 81 

.09 




17. 29 



52.39 



24.9O 

. OO 





37-35 


12. 36 

1 


24.99 

•09 


2 

29 

20. 30 

2 

6 

55 - 4 ° 

0 

22 

24.90 

. OO 





40.41 


15.56 



24.85 

•05 
















44 . IO 


19.17 



24 - 93 

•03 


2 

29 

30 . 30 

2 

7 

5.48 

0 

22 

24. 82 

.08 





49 . IO 


24.24 



24. 86 

•04 




33 - 29 



8- 39 



24.90 

. OO 





53 - 25 


28.33 



24. 92 

. 02 




36. 28 



11.36 



24. 92 

. 02 





56. 28 


3 1 - 42 



24. 86 

.04 




00 

ro 



H -35 



24 - 93 

•03 




26 

59. 28 


34 - 33 



24-95 

•05 




42.30 



17 - 36 



24.94 

.04 




27 

3 - 30 


38.36 



24.94 

•04 




45-23 



20. 41 



24. 82 

.08 





7. 28 


42.30 



24.98 

.08 




48. 26 



23 - 38 



24. 88 

. 02 





11. 23 


46. 28 



* 4-95 

•05 




51. 21 



26.46 



24. 75 

•15 





15- 23 


50 - 33 



24.90 

. 00 




54.20 



29 - 37 



24.83 

•07 





19. 28 


54 - 3 « 



24.97 

•07 



29 

57 - 25 



32- 35 



24.90 

. OO 



2 

27 

23-48 

2 

4 58-53 

0 

22 

24-95 

•05 



30 

O. 58 



35-64 



24.94 

.04 



2 

27 

35-29 

2 

5 io -37 

0 

22 

24 . 92 

.02 




4 . 24 



39-29 



24.95 

•05 





38.35 


13 - 4 i 



24.94 

.04 




7 - 23 



42.50 



24- 73 

• 17 





41-39 


16.44 



24 .95 

•05 




10. 32 



45.46 



24. 86 

.04 





45 -18 


20.30 



24.88 

.02 


2 

30 

13 - 29 

2 

7 

48. 40 

0 

22 

24. 89 

. OI 





49.24 


* 4 - 36 



00 

00 

. 02 


2 

30 

24. 29 

2 

7 

59.40 

0 

22 

24. 89 

. OI 





53-21 
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24.91 

. 01 




27.25 


8 
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24.91 

. OI 




27 
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32-25 
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24.90 

. 00 
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0.61 


35.86 



24 - 75 

•15 




33-21 



8. 30 
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.01 





4. 22 


39 - 29 



24- 93 
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3 6 - 24 



ii- 3 * 
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• 03 
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. . . . 
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- - 




39-24 
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. OO 
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. 00 




4631 
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. IO 





19. 27 


54 - 32 



24-95 

•05 




51. 28 



26.41 
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23. 29 


5 58.30 
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30 

55-44 



30. 47 
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27. 22 

2 

6 2.29 

0 

22 

24- 93 
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3 i 

0.58 
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24. 83 

•07 



2 

28 

38 - 25 

2 
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0 

22 

24.79 

. 11 




5-32 



40.38 



24.94 
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4I.29 


16.41 
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44.42 
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19.42 
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. OO 
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2 
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0 

22 
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2 
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2 
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0 

22 

24. 82 
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Mean difference, 74 signals 
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TELEGRAPHIC DETERMINATION OF LONGITUDES 


Time signals received at Arica in the comparison between the Paita and Arica chronometers. 


Signals sent from 
Paita. 

Chron. No. 1295. 

Signals received at 
Arica. 

Chron. No. 1254. 

Difference. 

V. 

Date. 

Signals sent from 
Paita. 

Chron. No. 1295. 

Signals received at 
Arica. 

Chron. No. 1254. 

Difference. 

V. 

h. 

m. 

s. 

h. 

m. 

s. 

h. 

m. 

s . 

s. 

1884. 

h. 

m. 

S. 

h. 

m. 

s. 

h. 

m. 

s. 

s. 

7 

17 

48. 81 

6 

55 

19.60 

0 

22 

29. 21 

0.13 

Feb. 2 

7 

20 

49.4O 

6 

58 

20 . OO 

0 

22 

29.40 

0.06 



51-95 



22. 70 



29. 25 

0.09 




52 . 35 



23.OO 



29. 35 

0. OI 



54.87 



25. 61 



29. 26 

0.08 




55-59 



26. 22 



29- 37 

0.03 


17 

57.90 



28. 56 



29 - 34 

0.00 



20 

58.96 



29. 62 



2934 

0.00 


18 

1. 22 



31-89 



29 - 33 

0.01 



21 

2.10 



32. 77 



29 - 33 

0.01 



4.10 



34 - 83 



29.27 

0.07 

t 



5-58 



36.15 



29-43 

0.09 



7.00 



37-69 



29-3 1 

0.03 




8. 90 



39 - 54 



29.36 

0. 02 



9. 82 



40. 59 



29.23 

0. II 

1 



11. 90 



42. 61 



29. 29 

O. 05 



12. 89 



43.60 



29. 29 

0.05 


7 

21 

15.00 

6 

58 

45 - 71 

0 

22 

29. 29 

O. 05 



15.85 



46- 55 



29.30 

0.04 














l 9 - *3 



49.80 



29 .33 

0.01 


7 

21 

27.51 

6 

58 

58. 21 

0 

22 

29. 30 

O. 04 



22. 29 



52.90 



29- 39 

0.05 




31.00 


59 

1. 64 



29.36 

O. 02 



25-45 



56.07 



29.38 

0.04 

! 



3436 



5.00 



29.36 

O. 02 



28.74 


55 

59 - 37 



29 - 37 

0.03 




38.19 



8.80 



29 - 39 

O. 05 

7 

18 

3 »- 7 <> 

6 

56 

2. 38 

0 

22 

29- 32 

O. 02 




41.30 



11.99 



29.31 

O.O3 














45.00 



15. 66 



29-34 

O. OO 

7 

18 

40.48 

6 

56 

11. 20 

0 

22 

29. 28 

O. 06 




48. 80 



19-46 



29 34 

O. OO 



43.80 



14 - 5 ° 



29.30 

O.O4 
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22. 56 
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47.40 



l8. 07 



29 - 33 

O. OI 




54-71 



25-35 



29.36 
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21. 29 



29.30 

O.O4 



21 

55 - 72 



28.40 
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O. 02 



54.00 



24. 70 



29 . 30 

O.O4 
























22 

O. 71 



3140 



2931 

O. 03 


18 

57-49 



28. l6 



29.30 

O.O4 




3 - 4 i 



34 - 06 



29 - 35 

O. OI 


19 

0. 59 



31.28 



29 - 31 

O.O3 




6. 63 



37 24 



29 - 39 

O. 05 



3 - 85 



34-51 



* 9-34 

0.00 




9.69 



40.31 



29.38 

O. 04 



7.10 



37 - 78 



29 - 32 

0.02 i 


7 

22 

12. 80 

6 

59 

43 - 49 

0 

22 

29.31 

O. 03 



10.63 



41. 26 



29 - 37 

O.O3 









— 





13. 66 



44 - 29 



29- 37 

O. 03 

1 

Mean difference, 74 signals 


0 

22 

29- 336 

dto. 004 



16.71 



47-35 



29.36 

O. 02 

Feb. 4 1 

7 

29 

24. 00 



• * 




. . 



19.69 
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29. 36 
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26. 82 

7 

6 

54 - 49 

0 

22 

32. 33 
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22.41 



53-10 



29-3 1 
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1 
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57-00 



32 . 37 

0.06 

7 

<9 

25.27 

6 

56 
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0 
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6 
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7 

*9 
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0 
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7 
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29.32 
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• • 
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47 - n 
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32.41 

0. 02 

i 


51.10 



21. 72 



29- 38 

O. 04 




50. 16 



17-73 



32.43 

0.00 

1 


54 - 25 



24.89 



29- 36 

O. 02 




53 -oo 



20. 66 



32 . 34 

0.09 

i 

*9 

5748 



28.05 



29-43 

O. 09 




55-85 



23.48 



32 . 37 

0.06 


20 

0. 52 



3 1 - 21 



29 - 3 * 

O. 03 

1 


29 

58.65 



26.23 



32.42 

0.01 

t 


3 - 55 

1 


34- 22 



29 33 

O. OI 


7 

30 

I. 70 

7 

7 

29. 29 

0 

22 

32.41 

0. 02 

1 


6.49 



37 -14 



29.35 

O. OI 















I 








7 

30 

12. 77 

7 

7 

40.31 

° 

22 

32. 46 

0.03 



9. 50 

1 


40.10 



29.40 

0.06 















1 










15.91 



43 - 49 



32.42 

O. OI 



12.52 

1 


43 - 10 



29.42 

0.08 







[ 
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19 . OO 



46.59 



32.41 

O. 02 



15.76 



46.40 



29.36 

O. 02 

























22. 08 



49-74 



32 . 34 i 

O. 09 

7 

20 

18 .93 

6 

57 
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0 

22 

29- 35 

O. OI 




25.28 



52.90 



32 . 38 

O. 05 

7 

20 

29.96 

6 

58 

0. 62 

0 

22 

29- 34 

O. OO 




28.55 



56.14 



32.41 

0.02 



32.90 



3 - 59 



29-3 1 

0.03 




31-78 


7 

59 - 37 



32.41 

0. 02 



35-98 



6.65 



29- 33 

O. OI 




35 -«> 


8 

2. 59 



32.41 

O. 02 



39 - 47 



10.10 



29- 37 

O.O3 




38.18 



00 
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32.40 

0.03 



42. 78 



13.40 



29.38 

0 . 04 




41.00 



8.62 



32 . 38 

O. 05 

7 

20 

45.98 

6 
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22 
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0.03 
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30 
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Time signals received at Arica in the comparison between the Paita and Arica chronometers —Continued. 


Signals sent from 
Date. Paita. 

Chron. No. 1295. 

Signals received at 
Arica. 

Chron. No. 1254. 

Difference. 

1 

V. j 

Date. 

Signals sent from 
Paita. 

Chron. No. 1295. 

Signals received at 
Arica. 

Chron. No. 1254. 

Difference. 

V. 

1884. h. 

m. 

s. 

h. 

m. 

X. 

h. 

m. 

S. 

s. 

1884. 

h. 

m. 

s. 

h . 

m. s. 

h. 

m. 

s.. 

s. 

Feb. 4 7 

30 

46. 82 

7 

8 

14.40 

0 

22 

32 . 42 

0. 01 

Feb. 4 

7 

32 

12.07 

7 

9 39 - 6 i 

0 

22 

32.46 

0.03 



49. 88 



17-44 



32 - 44 

0. 01 




1500 


42.63 



32 . 37 

0.06 



52.60 



20. 21 



32 . 39 

0.04 i 




18. 06 


45.60 



32.46 

0.03 

7 

30 

55-40 

7 

8 

.23.OO 

0 

22 

32.40 

0.03 ; 




21. 25 


48. 79 



32.46 

0.03 

7 

31 

2.12 

7 

8 

29. 7 1 

0 

22 

32.41 

0.02 




24. 21 


5 1 - 74 



32 .47 

0.04 



4 - 79 



32 . 32 



32 . 47 

0.04 




27. 21 


54 - 7 ° 



32.51 

0.08 

1 


8.00 



35 - 6 o 



32.40 

0.03 




30.00 


9 57-54 



32.46 

0.03 

1 


11.10 



3 *- 74 



32 - 36 

0.07 , 




32. 70 


10 0.23 



32 . 47 

0. 04 



14.10 



41.71 



32. 39 

0.04 


7 

32 

35-37 

7 

10 2.90 

0 

22 

32 . 47 

0.04 



16. 86 



44 - 5 * 



32. 35 

0.08 j 

7 

32 

44 31 

7 

10 11.80 

0 

22 

32.51 

0.08 

1 


* 9 - 75 



47 -38 



32 37 

0.06 | 



47 - 3 ° 


14.82 



32.48 

0.05 

I 

1 


22.62 



50. 20 



32.42 

0.01 1 



49.81 


17-39 



32. 42 

0.01 



25. 66 



53-20 



32.46 

0.03 




53- 12 


20. 66 



32-46 

0.03 



28. 71 



56.27 



32.44 

0.01 j 




55-96 


23 - 5 o 



32-46 

0.03 

1 


31.69 

I 

8 

59.28 



3241 

O. 02 ! 


32 

58 . 74 


26. 29 



32- 45 

0. 02 

1 

l 


34 - 70 

! 

9 

2. 27 

i 


32 . 43 

O. OO 


33 

1.78 


29. 30 



32.48 

O. 05 



37 -67 



5-24 | 



32 - 43 

O. OO 



4 - 33 


3 1 - 9 1 



3242 

O. OI 



40. 82 



8-37 



32.45 

0.02 



7.00 


34 - 57 

1 


32-43 

O. OO 

7 

3 i 

43-90 

7 

9 

11.48 

0 

22 

32 42 

0.01 j| 



9 - 71 


37 - 27 

| 


32-44 

O. OI 

7 

3 1 

54-00 

7 

9 

21.56 1 

0 

22 

32-44 

0.01 




12. 57 


40.08 



32-49 

O. 06 


3 i 

56. 96 



24.50 



32. 46 

0.03 




15-57 


43.00 



32-57 

O. I4 


32 

0. 19 



27 - 7 « 



32.48 

0.05 




18. 38 


45-90 



32.48 

O. 05 



3- 10 



30.69 



32.41 

0. 02 




21.40 


48.90 

1 


32 - 5 ° 

O. 07 



5.91 

7 

9 

33 - 5 ° 

. 0 

22 

32.41 

O. 02 


7 

33 

24. 80 

7 

10 52.30 

1 0 

22 

32 - 50 

O. 07 

7 

32 

8.82 ! 




1 

J 

• • 




Mean difference, 71 signals . . . 

0 

22 

32.428 

dzO. 004 
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TELEGRAPHIC DETERMINATION OF LONGITUDES 


Time signals received at Arica in the comparison between the Paita and Arica chronometers —Continued. 


Date. 

Signals sent from 
Paita. 

Chron. No. 1684. 

Signals received at 
Arica. 

Chron. No. 1470. 

Difference. 

V. 

Date. 

Signals sent from 
Paita. 

Chron. No. 1684. 

Signals received at 
Arica. 

Chron. No. 1470. 

Difference. 

V. 

1884. 

h. m. s. 

h. m. s. 

h. m. s. 

s. 

1884. 

h. m. s. 

h. m. s. 

h. m. s. 

s. 

Feb. 4 

13 12 54.80 

12 53 43-40 

0 19 11.40 

0.01 

Feb. 4 

13 13 54.28 

12 54 42.92 

0 19 11.36 

0.05 


12 57.61 

46. 26 

11-35 

0.06 


13 57-20 

45-79 

11.41 

0.00 


13 0.48 

49. 10 

11.38 

0. 03 


14 0.12 

48.71 

11.41 

0.00 


3- 35 

5 1 - 93 

11.42 

0. 01 


13 14 3.00 

12 54 51.64 

0 19 11.36 

0.05 


6. 13 

54.80 

"•33 

0. 08 


13 14 10.99 

12 54 59.64 

0 19 u.35 

0.06 


8. 79 

53 57-4° 

"•39 

0.02 


13-49 

55 2.00 

".49 

0.08 


II. 48 

54 0.03 

11.45 

0. 04 


16. 64 

5. 20 

11.44 

0.03 


14. l8 

2. 79 

"39 

0. 02 


19.67 

8. 25 

11.42 

0.01 


13 13 16.80 

12 54 5.4I 

0 19 11.39 

0. 02 


22.89 

11.50 

"39 

0. 02 


13 13 21.80 

12 54 IO.45 

0 19 "35 

0. 06 


26.32 

14.89 

"43 

O. 02 


24. 70 

*3- 25 

"45 

0. 04 


29- 33 

17.91 

11. 42 

O. OI 


27. 50 

16.00 

11.50 

0.09 


32. 18 

20.83 

"•35 

O. 06 


30- 3° 

18.90 

11.40 

0.01 


35-07 

23.65 

11.42 

O. OI 


33- 48 

22.00 

11.48 

0.07 


38.00 

26.59 

11.41 

O. OO 


36.60 

25.15 

11.45 

0. 04 


4 , .°7 

29.63 

11.44 

O. 03 


39- 76 

28. 35 

11.41 

0. 00 


43-9® 

3*- 55 

"35 

0.06 


42.76 

3 1 - 35 

11.41 

0.00 


46.95 

35- 39 

n. 56 

0.15 


45-76 

34-35 

11.41 

0. 00 


50.09 

38.64 

11.45 

O. 04 


48.85 

37-44 

11.41 

0.00 


13 14 53.48 

12 55 42.00 

0 19 11.48 

O. 07 


>3 >3 5«-7° 

12 54 40.33 

0 19 11.47 

0.06 


Mean difference, 75 signals . . . 

0 19 11.407 

rbO. 004 


Time signals received at Paita in the comparison between the Panama and Paita chronometers. 


Date. 

Signals sent from 
Panama. 

Chron. No. 1295. 

Signals received at 
Paita. 

Chron. No. 1254. 

Difference. 

V. 

Date. 

Signals sent from 
Panama. 

Chron. No. 1295. 

Signals received at 
Paita. 

Chron. No. 1254. 

Difference. 

V. 

1884. 

h. 

m. 

s. 

h. 

m. s. 

h. 

m. 

s. 

s. 

1884. 

h. 

m. 

s. 

h. 

m. s. 

h. 

m. 

s. 

s. 

Mar. 3 

7 

51 

0.49 

7 

28 19.71 

0 

22 

40.78 

0.03 

Mar. 3 

7 

52 

530 

7 

29 24.51 

0 

22 

40.79 

0.04 




3.20 


22. 42 



40.78 

0.03 




7.98 


27.18 



40. 80 

0.05 




5.70 




• 

• 





10. 40 


29. 61 



40. 79 

0.04 




8. 50 


27.71 



40. 79 

0.04 




12. 92 


32.15 



40. 77 

0. 02 




11.38 


30. 59 



40. 79 

0.04 




15-45 


3469 



40.76 

O. OI 




14.11 


33- 30 



40. 81 

0.06 




17.85 


37.08 



40. 77 

O. 02 




16. 89 


36.00 



40. 89 

0. 14 


7 

52 

20. 27 

7 

29 39- 47 

0 

22 

40.80 

0.05 




19.67 


38.87 



40. 80 

0.05 












7 

51 

22.32 
24.98 
27. 62 

30. 20 
32.80 

35-58 

38.00 

7 

41.51 

44. 20 

46. 80 

49- 45 
52.00 

54- 76 
28 57.30 

0 

22 

40. 81 
40. 78 
40. 82 

40. 75 
40. 80 
40. 82 

40. 70 

0. 06 

0. 03 

0. 07 

0.00 

0.05 

0. 07 

0. 05 


7 

52 

26. 42 
28. 70 

3125 

33-80 

36.32 
38.75 

41.30 

7 

29 45.68 

47.90 

50. 50 

53-00 

55- 53 

29 58.00 

30 0.53 

0 

22 

40. 74 

40.80 

40. 75 
40.80 

40. 79 

40.75 

40.77 

O. OI 

O.O5 

O. OO 

O.05 

O. 04 

O. OO 

O. 02 


7 

51 

44.12 

7 

29 3.40 

0 

22 

40.72 

0. 03 




Ui 

00 

00 


300 



40. 88 

O. 13 




46.52 


5- 75 



40- 77 

0. 02 




46.50 


5.70 



40.80 

O. 05 




49- 35 


8.60 



40.75 

0. 00 




49.00 


8. 20 



40.80 

0.05 




51-95 


11.19 



40. 76 

0.01 




51.60 


10. 81 



40. 79 

0.04 




54- 87 


14.00 



40. 87 

0. 12 




54.10 


13- 39 



40.71 

O. 04 




57-51 


16.79 



40.72 

0. 03 




56.65 


15-83 



40. 82 

O. 07 

i 


51 

59- 99 

I 


19.24 



40. 75 

0.00 



52 

59. II 


18.31 



40. 80 

0.05 


7 

52 

2.60 

7 

29 21.80 

0 

22 

40. 80 

0. 05 


7 

53 

I. 60 

7 

30 20.82 

0 

22 

40.78 

0.03 


Digitized by 
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Time signals received at Paita in the comparison between the Panama and Paita chronometers —Continued. 


Date. 

Signals sent from 
Panama. 

Chron. No. 1295. 

Signals received at 
Paita. 

Chron. No. 1254. 

Difference. 

V. 

Date. 

Signals sent from 
Panama. 

Chron. No. 1295. 

Signals received at 
Paita. 

Chron. No. 1254. 

Difference. 

V. 

1884. 

h. 

m. 

j. 

h. m. 

s. 

h. 

m. 

S. 

s. 

1884. 

h. 

m. 

s. 

h. 

m. 

s. 

h. 

m. 

s. 

s. 

Mar. 3 

7 

53 

8.49 

7 30 

27.77 

q 

22 

40 . 72 

0.03 

Mar. 9 

7 

17 

41.39 

6 

54 

56.07 

0 

22 

45 - 3 * 

0.08 




10.90 


30.10 



40. 80 

0.05 




44.60 


54 

59 - 38 



45.22 

0. 02 




13.40 


32 - 59 



40. 8l 

0.06 




47.21 


55 

2 . OO 



45-21 

O.O3 




00 

*n 


35 - °5 



40. 80 

0.05 




49.61 



4 - 47 



45 - 14 

O. IO 




18. 42 


37 -61 



40. 8l 

0.06 




52. 18 



6. 90 



45.28 

O. 04 




20. 91 


40 . IO 



40. 8l 

0.06 




55-57 



10. 26 



45 - 3 « 

O. 07 




23-44 


42. 79 



40.65 

0.10 



17 

58.51 



13.28 



45-23 

O. OI 




* 5 - 95 


4529 



40. 66 

0.09 



18 

1.40 



16. 20 



45.20 

O.O4 




28. 29 


47 - 7 ° 



40.59 

0.16 




4 - 53 



19. 29 



45-24 

O. OO 




3 °. 64 


50 . OO 



40. 64 

0. II 




7.68 



22.44 



45-24 

O. OO 




32 - 87 


52.29 



40.59 

0.16 


7 

18 

io- 39 

6 

55 

25. 16 

0 

22 

45-23 

0. OI 




35-28 


54.60 



40. 68 

0.07 


7 

18 

20.60 

6 

55 

35-40 

0 

22 

45.20 

0.04 




37 71 


57.00 



40.71 

0.04 




23.22 



3800 



45.22 

0. 02 




40. 40 

3 ° 

59 - 74 



40. 66 

0.09 




26.00 



40. 80 



45.20 

O. 04 


7 

53 

43-°5 

7 31 

2.46 

0 

22 

40.59 

0. 16 




28. 58 



43 - 3 * 



45 - 27 

O. 03 


7 

53 

52. 80 

7 3 * 

12.41 

0 

22 

40 . 39 

0.36 




3 1 07 



46.00 



45.07 

0.17 




54.89 


14. 21 



40. 68 

0.07 




33-69 



48.41 



45.28 

O. 04 



53 

57 - 30 


16. 76 



40.54 

0. 21 




3630 



50.99 



45 - 3 « 

O. 07 



54 

0.00 


19. 33 



40.67 

0.08 




38- 79 



53 - 5 2 



45 - 27 

O.O3 




2. 73 


22.12 



40.51 

O. 24 




41-45 



56. 21 



45-24 

O. OO 




5 - 5 i 


24- 74 



40.77 

O. 02 




44 . 29 


55 

59.00 



45.29 

O. 05 




8.60 


27-75 



40.85 

O. IO 




47.16 


56 

*•95 



45.21 

O. 03 




12.00 


3 *- 25 



40. 75 

O. OO 




50 . OO 



4.80 



45 - 2 o 

O. 04 




14.69 


33 - 95 



40.74 

O. OI 




52. 8l 



7.56 



45 - 25 

0. OI 




17.40 


3665 



40.75 

O. OO 




55-So 



10. 27 



45-23 

0. OI 




20. 23 


39-46 



40.77 

O. 02 

1 

7 

18 

58.00 

6 

56 

12.90 

0 

22 

45.10 

0.14 




22. 76 


41. 86 



40.90 

0.15 


7 

19 

3-41 

6 

56 

18.16 

0 

22 

45-25 

0. OI 




25.24 


44.49 



40.75 

O. OO 




5.64 



20.43 



45.21 

0.03 




27.80 


47.00 



40.80 

O. 05 




8. i S 



22.96 



45 - '9 

0.05 


7 

54 

30.62 

7 3 i 

49. 89 

0 

22 

40.73 

O. 02 

1 



10. 56 



25 - 36 



45.20 

0.04 


Mean difference, 74 signals 


0 

22 

40.752 

dzO. 007 

! 



12. 96 



27.70 



45.26 

0. 02 














15.70 



30.46 



45.24 

O. OO 

Mar. 9 

7 

16 

42 . 35 

6 53 

57 - *4 

0 

22 

45.21 

O. 03 




l8. 41 



33 - 23 



45.18 

0.06 




45.02 


59 - 79 



45 - 23 

O. OI 




21 . OO 



35-79 



45.21 

O.O3 




47-83 


2.59 



45-24 

O. OO 




23. 88 



38.60 



45. 28 

O. 04 




50.70 


5-43 



45-27 

O. 03 




26.42 



4 1 * *7 



45 - 25 

O. OI 




5383 


8. 59 



45-24 

0.00 




29.00 



43 71 



45-29 

0.05 




56. 82 


11.59 



45-23 

0. OI 




31.60 



46 .35 



45-25 

0. OI 



16 

59 - 75 


14 .49 



45. 26 

0. 02 




34 - 29 



49.07 



45.22 

0. 02 



*7 

2- 58 


17 * 3 * 



45 - 27 

0.03 




36.92 



51. 66 



45.26 

O. 02 




5.58 


20. 26 



45 - 32 

0.08 


7 

19 

39 - 79 

6 

56 

54 52 

0 

22 

45-27 

O.O3 




8. 50 


23.20 



45 - 3 ° 

O. 06 


7 

19 

47.20 

6 

57 

*•93 

0 

22 

45 - 27 

O.O3 




11. 50 


26. 29 



45-21 

O. 03 




49-55 



4.41 



45 - *4 

O. IO 




14.54 


29. 28 



45.26 

O. 02 




51.82 



6. 63 



45- «9 

0.05 




17.40 


32. 17 



45- 23 

O. OI 




54 - 32 



9.08 



45-24 

O. OO 




20. 29 


35-0° 



45.29 

O. 05 




56. 72 



11.46 



45-26 

O. 02 


7 

*7 

23.21 

6 54 

38.00 

0 

22 

45.21 

0.03 

j 


*9 

59. 20 



14.00 



45-20 

0.04 


7 

17 

29. 60 

6 54 

44.41 

0 

22 

45- *9 

O. 05 



20 

i-75 



16. 50 



45- 25 

O. OI 




32.19 


46.93 



45.26 

O. 02 




4. 28 



19.00 



45 - 28 

O.O4 




35.06 


49.76 



45-30 

O. 06 




6. 86 



21.60 



45. 26 

O. 02 


7 

17 

37-83 

6 54 

52.58 

0 

22 

45- 25 

O. OI 


7 

20 

9 - 35 

6 

57 

24.10 

0 

22 

45-25 

O. OI 
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Time signals received at Paita in the comparison between the Panama and Paita chronometers —Continued. 



Signals sent from 

Signals received at 




:1 

Signals sent from 

Signals received at 1 




Date. 

Panama. 

Paita. 

Difference. 

V. 

t Date. 

Panama. 


Paita. 

Difference. 

V. 


Chron. No 

1295. 

Chron. No. 1254. 






Chron. No. 1295. 

Chron. No. 1254. 





1884. 

h. m. 

s. 

h. m. 

s. 

h. 

m. 

s. 

s. 

> 1884. 

h. 

m. 

s. 

h. 

m. 

s. 

h. 

m. 

S. 

Sm 

Mar. 9 

7 20 

11.75 

6 57 

26. 56 

0 

22 

45 - *9 

0.05 

, Mar. 13 

7 

36 

53* 10 

7 

14 

5.58 

0 

22 

47 . 52 

O. OI 



14. 43 


29. 17 



45.26 

0. 02 1 



55-90 



8-39 



47-51 

O. OO 



17. 12 


31.81 



45 - 3 1 

0.07 

1 


36 

58.70 



II. l6 



47-54 

0.03 



» 9 - 59 


34 - 30 



45 - 29 

O. 05 

1 

7 

37 

1.49 

7 

14 

13 94 

0 

22 

47.55 

0.04 


7 20 

22. 15 

6 57 

36.93 

0 

22 

45. 22 

O. 02 

t 

1 

7 

37 

10. 13 

7 

14 

22. 58 

0 

22 

47.55 

0.04 


Mean difference, 75 signals 


0 

22 

45 - 239 

±lO. OO4 

I 

1 



12. 26 



24. 77 



47 49 

0. 02 













* 4-53 



27.00 



47 - 53 

O. 02 

Mar. 13 

7 34 

46.91 

7 ” 

59 - 5 ° 

0 

22 

47.41 

O. IO 




16.90 



29.36 



47-54 

0.03 



49 - 99 

12 

2. 59 



47.40 

O. II 




* 9 - 45 



31.91 



47-54 

0.03 



S 3 -08 


5.63 



47-45 

O. 06 




21. 90 



34-44 



47.46 

O. 05 



55-75 


8. 27 



47.48 

O. 03 




24- 38 



36.84 



47 - 54 

O. 03 


34 

58.49 


11.00 



47-49 

O. 02 




27.21 



3969 



47-52 

O. OI 


35 

0. 99 


13 - 49 



47.50 

O. OI 




30. IO 



42.58 



47-52 

0. OI 



3 - 43 


15.89 



47-54 

O. 03 

1 



32. 93 



45.41 



47-52 

0. OI 



5 * 75 


18. 23 



47-52 

O. OI 

1 



35-74 



48.23 



47 - 5 « 

0.00 



8. 56 


21.00 



47.56 

0.05 




3 8 - 42 



50.90 



47-52 

0. OI 



”•33 


23.80 



47-53 

0. 02 

1 



40. 98 



53-57 



47 - 4 » 

0. IO 



14.00 


26.59 



47 41 

O. IO 

j 



43-65 



56.14 



47-51 

0.00 



16. 72 


29. 22 



47.50 

O. OI 


7 

37 

46. IO 

7 

14 

58.61 

0 

22 

47-49 

0. 02 



19.48 


3 1 - 96 



47 - 52 

O. OI 

! 













22. 15 


34- 6 3 



47 52 

O. OI 

- 

7 

37 

52.60 

7 

15 

5 -19 

0 

22 

47.41 

O. IO 



24 - 59 


37 ” 



47.48 

O. 03 

i 

37 

54.80 



7 - 31 



47 49 

O. 02 



27.32 









38 

9 - 73 



22.16 



47 - 57 

O. 06 


7 35 

30.06 

7 12 

42.69 

0 

22 

47 - 37 

0. *4 i 



12. 40 



24.82 



47-58 

O. 07 













15. 12 



27.59 



47-53 

O. 02 


7 35 

3 »- 75 

7 12 

5 1 - 3 ° 

0 

22 

47.45 

0. 06 




17 . 70 



30.16 



47 - 54 

0.03 



41.32 


53-83 



47 49 

0.02 

1 

1 



20. 50 



32.90 



47.60 

O. 09 



43.80 


56.30 



47 50 

0. 01 




23.4O 



35 -81 



47-59 

0.08 



46. 20 

12 

58.63 



47 57 

0. 06 




26 . OO 



38-46 



47 - 54 

0.03 



48.29 

13 

O. 80 



47-49 

0.02 


7 

38 

28. 72 

7 

15 

41.15 

0 

22 

47-57 

O. 06 



50. 6l 


3 - 13 



47.48 

0.03 









— 





52 - 79 


5-30 



47-49 

0.02 


Mean difference, 72 signals 


0 

22 

47 509 

±0. 004 



55 * *5 


7. 61 



47 - 54 | 

0.03 

| Mar. 14 

7 

36 

39-94 

7 

13 

5 1 - 7 ° 

! 0 

22 

48.24 

| O.OS 



57.29 


9 - 79 



47 - 50 

0.01 




42. 66 



54 - 4 ° 



48. 26 

1 O. 06 

| 


35 

59 - 95 


12. 43 



47 - 52 j 

0. 01 




45.20 



57.00 



48. 20 

; O. 12 


36 

2. 59 


15. 00 



47-59 

0.08 

1 



47-72 


13 

58.48 



48.24 

O. 08 



5-29 


17. 70 



47 59 

0.08 

1 

i 



50. 21 


*4 

2 . OO 



48. 21 

O. II 



8.00 


20.49 



47-51 

0.00 




53 -60 



5. 16 



48.44 

0. 12 



10.59 


23.00 



47-59 

0.08 

■ 

i 


36 

57. IO 



8.80 



48.30 

0. 02 



13.22 


25. 70 



47.52 

0.01 

1 


37 

0. 26 



12.00 



48. 26 

O. 06 


7 36 

15.91 

7 13 

28.49 

0 

22 

47.42 

0. 09 




3.80 



I5.46 



48. 34 

O. 02 


7 36 

24 - 35 

7 13 

36. 88 

0 

22 

47-47 

0.04 

j 



8. 18 



I9.9O 



48. 28 

O. 04 



26.98 


39 - 45 



47-53 

0. 02 

1 



12. 20 



23.87 



48 . 33 

0.01 










1 



16. 49 



28. 16 



48 .33 

0.01 



29-57 


42.08 



47-49 

0.02 

1 




















1 



20. 66 



32 . 36 



48.30 

O. 02 



32 - 25 


44.71 



47-54 

0.03 

1 













34 -81 


47-35 



47.46 

0.05 




24.48 



36.19 



48. 29 

O.O3 



37 - 5 ° 


50.00 



47 - 5 ° 

0.01 


7 

37 

28. 00 

7 

14 

39-70 

0 

22 

48.30 

O. 02 



39-99 


52. 50 



47-49 

0.02 


7 

37 

36.16 

7 

14 

48.OO 

0 

22 

48. 16 

O. l6 



42. 50 


55.00 



47.50 

0.01 




3894 



50. 67 



48. 27 

O. 05 



44.96 

13 

57 50 



47.46 

0. 05 




42. 73 



54.40 



48 - 33 

O. OI 



47.60 

14 

0.07 



47-53 

0.02 1 



46.40 


14 

58.05 



48 . 35 

O. 03 


7 36 

50-23 

7 14 

2. 70 

0 

22 

47 - 53 ! 

0-02 

7 

37 

49.87 

7 

15 

1.52 

0 

22 

48 - 35 

O. 03 
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Time signals received at Paita in the comparison between the Panama and Paita chronometers —Continued. 


Date. 

Signals sent from 
Panama. 

Chron. No. 1295 . 

Signals received at 
Paita. 

Chron. No. 1254 . 

Difference. 

V. 

Date. 

Signals sent from 
Panama. 

Chron. No. 1259 . 

Signals received at 
Paita. 

Chron. No. 1254 . 

1884 . 

h. 

m. 

s. 

h. 

m. 

s. 

h. 

m. 

S. 

s. 

1884 . 

h. 

m. 

s. 

h. 

m. 

s. 

Mar. 14 

7 

37 

53 - 5 * 

7 

15 

5.22 

0 

22 

48.29 

0.03 

Mar. 14 

7 

39 

37.92 

7 

16 

49.60 



37 

57.15 



8.80 



48.35 

0.03 




40 . 62 



52. 30 



38 

0.49 



12 . II 



48.38 

0.06 




4369 







3- 87 



15.50 



48 . 37 

0.05 




46.49 


16 

58 . IO 




7.69 



19- 34 



48 .35 

0.03 




49.85 


17 

1.50 




11.10 



22.79 



48.31 

0.01 




53- 23 



4 9° j 




14.31 



25.98 



48.33 

0.01 



39 

56.49 



8.17 




17 . 50 



29.17 



48. 33 

0.01 



40 

0.51 



12 . 16 




20 . 72 



32. 39 



48.33 

0.01 




3. IO 



14. 79 


7 

38 

24.00 

7 

15 

35.66 

0 

22 

48.34 

0 . 02 




5.96 



17-57 


7 

38 

32.80 

7 

15 

44.50 

0 

22 

48.30 

O. 02 




IO. OO 



21 . 66 




35 - 60 



47 31 



48.29 

O. 03 


7 

40 

13- 39 

7 

17 

25.00 




38.58 



50 . 21 



48 . 37 

O. 05 


7 

40 

24.19 

7 

17 

35-90 




41.74 



5340 



48.34 

O. 02 




27.00 



38 . 68 




45 38 


15 

56.97 



48.41 

O. 09 




29.90 



41 . 60 




48.71 


16 

O. 40 



4831 

O. OI 




33 -00 



4470 j 


[ 


51-94 



3- 70 



48 . 24 

O. 08 




3598 



47.66 




55- 09 



6 . 83 



48 . 26 

O. 06 




38.87 



50.60 



38 

58.37 



10.00 



48 .37 

O. 05 




41.58 



53 - 20 



39 

I. 89 



13 . 53 



48.36 

O. 04 




44.64 


17 

56.30 




5-5<> 



17 .15 



48 .35 

O. 03 




48.90 


18 

0.54 




8 . 89 



20.57 



48.32 

0.00 




53 -19 



4.80 




12 . 25 



23.92 



48 . 33 

O. OI 




57-30 



8 . 98 




15.49 



27 . 20 



48 . 29 

O.O 3 



40 

59.69 



H-43 


7 

39 

18 . 70 

7 

16 

30.40 

0 

22 

48.30 

0.02 



4 i 

2 . 42 



14 . 11 


7 

39 

29.48 

7 

16 

41 . 20 

0 

22 

48.28 

O. 04 




6 . 50 



18 . 20 ‘ 

1 




32.12 



43- 87 



48 . 25 

O. 07 


7 

! 

41 

10.40 

7 

18 

22.00 1 

l 7 

39 

35-2° 

7 

16 

46.87 

0 

22 

48.33 

O. OI 


Mean difference, 74 signals 



Difference. 

V. 

//. m. s . 

s. 

0 22 48.32 

0.00 

48.32 

0.00 

48.39 

0.07 

48.35 

0.03 

48.33 

0.01 

48.32 

0.00 

48.35 

0.03 

48.31 

0. OI 

48.39 

0.07 

48.34 

0. 02 

0 22 48.39 

O. 07 

0 22 48.29 

O.O3 

48.32 

O. OO 

48.30 

O. 02 

48.30 

O. 02 

48.32 

O. OO 

48.27 

O. 05 

48.38 

O. 06 

48.34 

O. 02 

48.36 

O. 04 

48.39 

O. 07 

48.32 

O. OO 

48. 26 

0.06 

48.31 

O. OI 

48.30 

O. 02 

0 22 48.40 

O. 08 

0 22 48.318 

ztO. 004 


Time signals received at Galveston in the comparison behveen the Vera Cruz and Galveston chronometers. 


Date. 

Signals sent from 
Vera Cruz. 
Chron. No. 1470. 

Signals received at 
Galveston. 
Chron. No. 1295. 

Difference. 

V. 

Date. 

Signals sent from 
Vera Cruz. 
Chron. No. 1470. 

Signals received at 
Galveston. 
Chron. No. 1295. 

Difference. 

V. 

1883. 

h. m. s. 

h. m. s. 

h. m. s. 

s. 

1883. 

h. m. s. 

h. m. s: 

//. m. s. 

s. 

Mar. 31 

16 5 39- 3° 

11 1 32.41 

S 4 6.89 

0.03 

April 1 

15 35 21.50 

10 31 1493 

5 4 6.57 

0. OI 


5 45-9° 

1 39-00 

6. 90 

0.04 

, 

25-30 

18.75 

6- 55 

0.03 


7 44.07 

3 37.20 

6.87 

0. OI 


30.90 

24.31 

6- 59 

0. OI 


48. 69 

41.82 

6.87 

0. OI 


36.13 

29.56 

6. 57 

0. OI 


52.90 

46. 06 

6.84 

0. 02 


40. 37 

33.76 

6.6l 

0.03 


7 57- 5° 

3 50.61 

6. 89 

O. 03 


15 35 44 89 

10 31 38.33 

5 4 6.56 

0. 02 


8 37- °3 

4 3°. 14 

6.89 

O. 03 












15 37 25.27 

10 33 18.74 

5 4 6. S3 

O. 05 


40. 88 

34.02 

6. 86 

0.00 


29. 28 

22. 71 

6-57 

O. OI 


45-31 

38.45 

6.86 

0.00 

i 

j 

32. 55 

25. 96 

6- 59 

O. OI 


8 49.90 

4 4309 

6.81 

j 0.05 

. 

36.10 

29. 57 

6- 53 

O. 05 


9 20.56 

5 1371 

6. 85 

! 0.01 

i 

39-71 

33-18 

6- 53 

O. 05 


24.13 

17.29 

6.84 

| 0.02 

' 1 

i 

| 15 37 43-70 

10 33 37-15 

5 4 6.55 

0.03 


27.61 | 

20. 76 

6. 85 

0.01 

1 i 

1 

15 38 32 67 

10 34 26.06 

5 4 6.61 

O. 03 


31-19 

24.33 

6. 86 

0.00 


36.03 

2941 

6.62 

O. 04 


16 9 34- 79 

11 5 27.94 

5 4 6.85 

0.01 


39-07 

32.47! 

6.60 

O. 02 


Mean difference, 15 signals . . . 

5 4 6. 862 

±0.004 


| 42.34 

35- 79 

! 6.55 

O. 03 







i ir 18 ac 88 1 

i in 94 in 1C 1 

! c a ei 

O. 05 


11959 D L— 

—13 




-J o'' 1 jy jj j jj 
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TELEGRAPHIC DETERMINATION OF LONGITUDES 


Time signals received at Galveston in the comparison between the Vera Crut and Galveston chronometers —Continued. 



Signals sent from 

Signals received at 






Signals sent from 

Signals received at 





Date. 

Vera Cruz. 

Galveston. 

Difference. 

V. 

Date. 

Vera Cruz. 

Galveston. 

Difference. 

V. 


Chron. No. 1470. 

Chron. No. 1295. 






Chron. No. 1470. 

Chron. No. 1295. 





1883. 

h . 

m . 

s. 

A . 

w. 


//. 

m. 

s. 

1 

s . ! 

1883. 

A . 

m . 

s. 

A . 

m . 

s. 

A . 

m . 

s. 

s . 

April 1 

*5 

39 

■8 .37 

10 

35 

u.78 

5 

4 

6- 59 

O. OI 

April 6 

16 

14 

I 3 - 4 1 

11 

10 

5.86 

5 

4 

7-55 

0.03 




22.44 



15.87 



6- 57 

O. OI 




16. 21 



8. 72 



7-49 

0.03 




25.91 



19. 29 



6. 62 

O. 04 




> 9 - 38 



11. 87 



7 - 5 i 

0. OI 




30.40 



23.81 



6. 59 

O. OI 




22. 37 



> 4-77 



7. 60 

0.08 


15 

39 

34 - 35 

10 

35 

27.72 

5 

4 

6.63 

O. 05 




25. 20 



17. 6l 



7-59 

0.07 


Mean difference, 22 signals 

. . . 

5 

4 

6- 575 

dzO. 005 




28. 19 



20. 65 



7-54 

0. 02 















3 °. 90 



2 3 - 3 * 



7 - S 2 

O. OO 

April 2 

15 

44 

18.31 

10 

40 

11. 65 

5 

4 

6. 66 

O. OI 




33-90 



26.36 



7-54 

O. 02 




24. 22 



* 7 - 59 



6. 63 

O. 02 




36. 80 



29.30 



7. 50 

O. 02 




28. 17 



21.44 



6- 73 

O. 08 


16 

14 

39 - 77 

11 

10 

32.27 

5 

4 

7-50 

O. 02 




3»-76 



25.05 



6. 71 

O. 06 


16 

15 

18. 85 

11 

11 

ii -35 

5 

4 

7-50 

O. 02 




35-73 



29.07 



6. 66 

O. OI 




22.05 



14 - 50 



7 - 55 

O.O3 




29 - S 3 



32.85 



6. 68 

O. 03 




24.84 



17-37 



7-47 

0.05 


15 

44 

43 - >8 

10 

40 

36.58 

5 

4 

6.60 

O. 05 




27. 80 



20. 32 



7.48 

O. 04 


15 

45 

55- 80 

10 

4 i 

49 - 17 

5 

4 

6. 63 

0.02 




30.69 



23. 26 



7-43 

O. 09 



46 

15.92 


42 

9 - 29 



6. 63 

0.02 




33 - 56 



26.01 



7 . 55 

O. 03 




19. 80 



13.18 



6. 62 

O. 03 




36 . 38 



28. 88 



750 

O. 02 



22. 87 



16. 20 



6. 67 

O. 02 




39 - 46 



31.96 



7 - 50 

O. 02 

15 

46 

25.85 

10 

42 

19. 24 

5 

4 

6.61 

O. 04 




42.5° 



35 -oi 



7-49 

O. 03 














45.60 



38.08 



7 52 

0. 00 

! 15 

46 

59-42 

10 

42 

52.78 

5 

4 

6. 64 

O. OI 


16 

15 

48. 70 

11 

11 

41.11 

5 

4 

7 - 59 

O. 07 


47 

3. 60 


42 

56. 98 



6. 62 

O. O? 














6. 91 


43 

0. 24 



6. 67 

0.02 


Mean difference, 40 signals 

• • • 

5 

4 

7.515 

±0. 004 


15 

47 

10. 51 

10 

43 

3- 86 

5 

4 

6. 65 

O. OO 

April 9 

16 

14 

7 . OO 

11 

9 

58. 68 

5 

4 

8.32 

0. OI 


! 5 

47 

49.90 

10 

43 

43.26 

5 

4 

6.64 

O. OI 




10.38 


10 

2.06 



8.32 

0. OI 




S 3 - 58 



46.93 



6. 65 

O. OO 

j 



• 3-65 



5 - 33 



8.32 

0. OI 



57-56 



50. 88 



6.68 

O. 03 




16. 64 



8- 33 



8.31 

0.00 



I. 67 



54.98 



6. 69 

O. 04 


, 


19 - 53 



11. 24 



8.29 

0. 02 

15 

47 

5.48 

10 

43 

58.82 

5 

4 

6. 66 

0. OI 




22.55 



14 - 25 



8.30 

O. OI 

; M ean difference, 21 signals 


5 

4 

6.654 

iO. 005 




25.40 



17.09 



8 - 3 1 

O. OO 

t 






I 



1 




28.61 



20. 29 



8-32 

O. OI 

1 













31-93 



23 - 59 



8-34 

O. 03 

April 6 

16 

11 

8.46 

11 

7 

1. 01 

5 

4 

7-45 

O. 07 




35 -03 



26. 71 



8.32 

0. OI 



12. 30 



4 - 74 



7.56 

O. 04 


16 

14 

38.64 

11 

10 

30. 32 

5 

4 

8. 32 

0. OI 




15.91 



8.41 



7.50 

O. 02 


16 

15 

20. 61 

11 

11 

12. 30 

5 

4 

8.31 

0.00 




19. 60 



12.08 



7 - 52 

O. OO 


























23- 56 



15. 20 



8. 36 | 

0.05 




23.00 



* 5-45 



7 - 55 

O.O3 




26. 50 



18. 20 



8. 30 

0. OI 




26. 29 



18. 78 



7. 51 

O. OI 










1 
















29.32 



21.05 



8. 27 1 

1 0.04 




30.00 



22.48 



7 - 52 ! 

O. OO 


























32. 33 



24.04 



8. 29 1 

0. 02 


16 

11 

3 6 - 47 

11 

7 

28.94 

5 

4 

7 - 53 

O. OI 




35-49 



27.12 



8.37 

O. 06 


16 

>3 

11. 84 

11 

9 

4-39 

5 

4 

7-45 

O. 07 




38. 54 



30.24 



8.30 

O. OI 




14.65 



7-17 



7.48 

O. 04 




41.41 



33 - >3 



8. 28 

O.O3 




17.76 



10. 24 



7.52 

O. OO 




44.64 



36 .32 



8.32 

O. OI 




20. 55 



13.00 



7 * 55 

O. 03 




47-65 



39 - 3 * 



8-34 

O. 03 




23.90 



16. 37 



7 - 53 

0. OI 




50 . 30 



42.04 



8.26 

O. 05 




27.00 



19.52 



7.48 

0.04 


16 

15 

53 11 

11 

11 

44.82 

5 

4 

8. 29 

0. 02 




29.97 



22.47 



7 - 5 ° 

0. 02 

i 

16 

16 

32. 53 

11 

12 

24. 26 

5 

4 

8. 27 

O. 04 




32.80 



25. 26 



7-54 

O. 02 




35-71 



27 42 



8. 29 

O. 02 




35-87 



28. 39 



748 

O. 04 




38.67 



30. 35 



8.32 

O. OI 




39-21 



3«-73 



7.48 

O. 04 

< 



42.42 



34-04 



8.38 

O. 07 


16 

13 

42.31 

11 

9 

34 - 78 

5 

4 

7-53 

O. OI 

1 

I 

16 

16 

45 - 9 « 

11 

12 

37.60 

5 

4 

8.31 

0.00 
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T r me signals received at Galveston in the comparison between the Vera Cruz and Gaheston chronometers —Continued. 


Date. 

i Signals sent from 
Vera Cruz. 
Chron. No. 1470. 

1 

Signals received at 
Galveston. 
Chron. No. 1295. 

Difference. 

V. 

Date. 

Signals sent from 
Vera Cruz. 
Chron. No. 1470. 

| Signals received at 
Galveston. 
Chron. No. 1295. 

Difference. 


1883. 

h. 

m. 

s. 

h. 

///. 

s. 

h. 

m. 

s. 

, 

1883. 

h. 

m. 

s. 

h. 

m. 

s. 

h 

m. 

s. 

1 Sm 

April 9 

! 16 

16 

49- 23 

II 

12 

40. 94 

5 

4 

8. 29 

O. 02 

April 11 

16 

58 

26. 29 

11 

54 

17. 21 

5 

4 

9. 08 

0.08 


| 


52. 66 



44- 34 



8.32 

O. OI 




29- 74 



20.75 



0 

06 

0.01 


i 


55-6o 



47-30 



8. 30 

O. OI 




32.80 



23.81 



8.99 

! 0.01 

1 

! 

16 

58. 60 



50. 28 



8. 32 

O. OI 




36.23 



27. 22 



9. OI 

' 0.01 

t 

17 

I. 80 



53- 56 



8. 24 

O. 07 

I 



39.66 



3O.72 



8.94 

0.06 

16 

17 

4- 94 

11 

12 

56.69 

5 

4 

8. 25 

O. 06 




43- « 6 



34- 13 



9-°3 

0.03 

16 

17 

51-49 

11 

! 3 

43- 17 

5 

4 

8. 32 

O. OI 




46. 7° 



37- 78 



8. 92 

0.08 

1 


54- 38 



46. 05 



8-33 

O. 02 




50.49 



4«-53 



8. 96 

0.04 

1 

17 

57-33 



49.04 



8. 29 

0.03 




53.60 



44- 59 



9. 01 

0.01 

1 

18 

0. 23 



51-97 



8. 26 

0.05 ! 



58 

57-42 



48.47 



8.95 

0.05 

1 


3.08 



54- 75 



8- 33 

O. 02 


16 

59 

I. OO 

11 

54 

52.06 

5 

4 

8.94 

0.06 



6.06 


13 

57- 74 



8. 32 

O. OI ; 














9- 45 


14 

1. 18 



8. 27 

O.O4 


16 

59 

37-59 

11 

55 

28. 67 

5 

4 

8. 92 

0.08 

t 


12. 65 



4- 34 



8.31 

0.00 ; 










8.95 

0.05 











41.47 



32.52 






15. 68 



738 



8. 30 

0. OI j 




45.40 



36.36 



9.04 

0.04 




18. 70 



10.40 



8.30 

0.01 ; 




48. 83 



39- 83 



9. OO 

1 0.00 




21. 69 



13.40 



8. 29 

0. 02 




51.83 



42. 82 



9. OI 

| 0.01 




24. 61 



16. 33 



8. 28 

O. 03 




55-50 



46.45 



9.05 

1 

0.05 


16 

18 

27.95 



19. 61 



8-34 

O. 03 


16 

59 

58. 66 



49-63 



9- 03 

0.03 


31. 20 

I! 

14 

22. 88 

5 

4 

8.32 

0. OI 

I 

, 17 

0 

2. 22 



53- *8 



9.04 

0.04 


Mean difference, 48 signals 


5 

4 

8. 306 

—0. 003 

1 


5. 60 


55 

56.61 



8.99 

0.01 

April 11 

16 

56 

58.96 

II 

52 

49.94 

5 

4 

9.02 

0.02 l! 



9-59 


56 

o-57 



9.02 

0.02 


57 

2.30 



53- 32 



8. 98 

O. 02 




13.48 



4- 56 



8. 92 

0.08 




6. 52 


52 

5746 



9.06 

O. 06 


17 

0 

17.00 

11 

56 

8.11 

5 

4 

8.89 

0.11 




io- 43 


53 

>•39 



9.04 

0.04 1 










] 


1 


13- 79 



4-74 



9.05 

O. 05 






56 

34-85 



8-99 




17.05 



8.00 



9.05 

0-05 | 


17 

0 

4384 

11 

5 

4 

0.01 

1 


20. 78 



11.75 



9- 03 

0.03 




4767 



38-63 



9.04 

0.04 




23. 88 



14.85 



9- 03 

0.03 ; 




5 1 - 3° 



42-34 



8. 96 

0.04 




27-47 



18.47 



9.00 

0.00 




54.86 



45. 82 



9.04 

0.04 



30.80 



21.83 



8.97 

0.03 



0 

58-57 



49- 54 



9- 03 

0.03 



33- 80 



24.85 



8.95 

0.05 1 



1 

2- 33 



53- 39 



8.94 

0.06 




37- 45 



28.48 



8.97 

0.03 


17 

1 

5.66 

11 

56 

56.64 : 

5 

4 

9.02 

0.02 


16 

57 

40. 89 

II 

53 

31.92 

5 

4 

8.97 

0.03 

’ 

Mean difference, 43 signals 

. . . . 

5 

4 

8.996 

±0.005 


Time signals received at Arica in the comparison between the Valparaiso and Arica chronometers . 


Date. 

Signals sent from 
Valparaiso. 
Chron. No. 1254. 

Signals received at 
Arica. 

Chron. No. 1295. 

1 

Difference. 

V. 

Date. 

Signals sent from 
Valparaiso. 
Chron. No. 1254. 

Signals received at 
Arica. 

Chron. No. 1295. 

| Difference. 

7'. 

1883. 

h. m. s. 

h. m. s. 

h. m. s. 

s. 

1883. 

h. m. s. 

h. m. s. 

h. m. s. 

S. 

Nov. 13 

2 50 15.13 

3 12 48.65 

0 22 33.52 

0.08 

Nov. 13 

2 50 40.98 

3 >3 * 4 -58 

0 22 33.60 

O. OO 


18.30 

51.9° 

33 - 6 o 

0.00 | 


44.00 

17-55 

33-55 

O. 05 


21.00 

54-55 

33-55 

0.05 


46.99 

20. 60 

33 -61 

0..01 


23- 73 

12 57.29 

33 - 56 

0.04 


50.10 

23.78 

33-68 

0.08 


26.77 

13 0.40 

33 - 63 

0.03 


53 - *8 

26. 80 

33- 62 

0. 02 


29.61 

3 -18 

33-57 

0.03 


2 5 ° 55-97 

3 '3 29.58 

! 0 22 33.61 

O. OI 


3240 

5-99 

33 - 59 

0. OI 




! 



34 - 99 

8.66 

33 - 67 

0.07 


2 51 2.60 

3 «3 36.18 

0 22 33.58 

O. 02 


2 50 37.89 

3 >3 "-52 

0 22 33.63 

0.03 , 

1 

2 5 i 5 - 7 * 

3 13 39-30 

0 22 33.59 

O. OI 
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Time signals received at Arica in the comparison between the Valparaiso and Arica chronometers —Continued. 


Date. 

Signals sent from 
Valparaiso. 
Chron. No. 1254. 

Signals received at 
Arica. 

Chron. No. 1295. 

Difference. 

V. 

Date. 

Signals sent from 
Valparaiso. 
Chron. No. 1254. 

Signals received at 
Arica. 

Chron. No. 1295. 

Difference. 

V. 

1883. 

//. 

m. 

s. 

h. 

m. 

s. 

h. 

m. 

S. 

s. 

00 

00 

h. 

in. 

s. 

//. 

m. 

s. 

h. 

m. 

S. 

s. 

Nov. 13 

2 

51 

9. 00 

3 

*3 

42.58 

0 

22 

33 - 58 

0. 02 

Nov. 13 

2 

53 

33 - 53 

3 

15 

7- 10 

0 

22 

33 - 57 

0.03 

i 


12 . OO 



45-58 



33-58 

O. 02 




36.00 



9.65 



3365 

O. 05 

I 


15. OO 



48. 60 



33 -60 

O. OO 




38.56 



12. l8 



33- 62 

0. 02 



l8. 17 



5 1 - 80 



33-63 

O. 03 




40. 8l 



I4.4O 



33 - 59 

O. 01 

1 


21.42 



55.00 



33 - 58 

O. 02 




43 - 23 



l6. 90 



33 - 67 

0. 07 

1 


24. 26 


13 

57-85 



33 - 59 

O. OI 

1 



45-72 



19 - 32 



33 -60 

O. 00 

i 


27.42 


14 

1.00 



33 - 58 

O. 02 


2 

53 

48.15 

3 

>5 

21. 70 

0 

22 

33 - 55 

0.05 

1 


30. 12 



3.80 



33-68 

O. 08 

1 Mean difference, 75 signals 


0 

22 

33 - 597 

±0.005 

1 


32. 75 



6.40 



33-65 

O. 05 















35-49 



9 - 03 



33 - 54 

O. 06 

Nov. 14 

2 

52 

3.61 

3 

14 

36.96 

0 

22 

33 - 35 

O. 01 




37-95 



11. 60 



33-65 

O. 05 




6. 00 



39-21 



33-21 

0. 13 




40.56 



14. 18 



33- 62 

O. 02 




8/96 



42. 19 



33 - 23 

0. 11 


2 

51 

43 - 15 

3 

14 

> 6.73 

0 

22 

33 - 58 

O. 02 




11. 24 



44 - 5 i 



33 - 27 

0. 07 


2 

5 * 

49.40 

3 

14 

22. 95 

0 

22 

33-55 

O. 05 




14.00 



47-38 



33 - 38 

0. 04 




52. 18 



25.7O 



33-52 

O. 08 

i 



17.09 



5 °- 39 



33 - 30 

0. 04 




55 - 15 



28. 76 



33 -61 

O. OI 

. t 


20. 20 



53 - 58 



33 - 38 

0. 04 

1 

5 * 

5790 



3 1 - 43 



33 - 53 

O. 07 

1 


22. 52 



55 94 



33-42 

0. 08 


52 

0. 70 



34 - 28 



33-58 

O. 02 




24. 77 


14 

58. 20 



33 - 43 

0. 09 



3-40 



36.96 



33 - 56 

O. 04 




27. 11 


15 

0-54 



33 - 43 

0. 09 

1 


6. 00 



39.60 



33 -60 

O. OO 




29.49 



2. 76 



33 - 27 

0.07 

1 


8- 35 



42. OO 



33 - 65 

O. 05 




31-88 



5. 20 



33 - 32 

0. 02 

1 


10. 74 



44.44 



33 - 70 

O. IO 




34. 20 



7-49 



33 - 29 

O. 05 




* 3 - 25 



46 .75 



33 - 50 

O. IO 




37 -oo 



10. 39 



33 - 39 

0.05 




15. 61 



49-21 



33 - 6 o 

O. OO 


2 

52 

39 - 84 

3 

15 

13-15 

0 

22 

33-31 

0.03 




18. 00 



5 '-65 



33 - 65 

O. 05 


2 

52 

47 38 

3 

15 

20. 67 

0 

22 

33 - 29 

0. 05 




20.59 



54 - 14 



33 - 55 

O. 05 

























49.91 



23. 24 



33 - 33 

0. OI 



23. 21 



56 . 73 



33-52 

| O. 08 

I 




52.81 



26. 15 



33 - 34 

0.00 

; 2 

52 

25. 69 

3 

*4 

59 - 30 

0 

22 

33 -61 

0. OI 











i 










i 



56 . OO 



29. 40 



33-40 

0. 06 

2 

i 

52 

32. 10 

3 

15 

5-70 

0 

22 

33 -60 

0.00 


52 

58-8j 



32. 12 



33 - 29 

0.05 

j 


35- 20 | 

! 


8.80 



33 -60 

0.00 

! 


53 

I. 14 



34 - 49 



33 - 35 

0. OI 



37.81 j 

1 


”•38 



33-57 

0.03 




3 - 59 



36.94 



33-35 

0. OI 

1 


40. 63 



14. 20 



33-57 

0.03 




6.00 



39-40 



33 - 40 

0.06 

; 


43. 10 



16. 80 



33 - 7° 

0.10 




8. 50 



41.71 



33-21 

0.13 

1 


45-77 



19 - 34 



33-57 

0.03 




11.10 



44.42 



33 - 32 

0. 02 




48.40 



21.99 



33-59 

0. OI 




13-55 



46.83 



33- 28 

O. 06 




50.69 



24. 30 



33 -61 

0. OI 




15-94 



49.26 



33 - 32 

O. 02 




52 - 95 



26.57 



33- 62 

0. 02 




18.31 



5158 



33 - 27 

O. 07 




55 - 4 ° 



28.94 



33 - 54 

O. 06 




20.43 



53-88 



33-45 | 

O. II 




57-55 



3 >- 11 



33 - 56 

O. 04 


2 

53 

22.77 

3 

15 

56. 11 

0 

22 

33-34 

O. OO 



52 

59 - 75 



33 - 33 i 



33 - 58 

O. 02 


2 

53 

27-51 

3 

16 

1. 16 

0 

22 

33 - 65 

0.31 



53 

2.00 



35.68 



33- 68 

O. 08 
















; 





j 





29.81 



3 - 14 



33 - 33 

0. OI 




4.46 



37-99 

| 


33-53 ' 

O. 07 
















t 









32.13 



5-40 



33 - 27 

0.07 


2 

53 

6. 75 

k 3 

1 

15 

40.31 

0 

22 

33 - 56 

0.04 




34-40 



7.67 



33 - 27 

0.07 


2 

53 

13 - 43 

3 

*5 

47.00 

0 

22 

33-57 

O. 03 




36. 59 



9.91 



33 - 32 

0. 02 




16. 12 



49.69 



33-57 

O. 03 




38.90 



12. 25 



33 - 35 

O. OI 




18.90 



5 2 - 39 



33 - 49 

O. II 



41.00 



H- 39 



33 - 39 

O. 05 




21. 51 



55. 10 



33 - 59 

O. OI 




43-40 



16. 69 



33- 29 

O. 05 




24 -II 



57.60 



33-49 

O. II 




45-79 



18. 98 



33- 19 

O. 15 




26. 86 



O. 50 



33-64 

O. 04 




48.42 



21.74 



33 - 32 

O. 02 




29. 10 j 



2. 98 



33-88 

O. 28 




50.94 



24 - 30 



33- 36 

O. 02 


2 

53 

31.21 

3 

15 

4. 86 

0 

22 

33 - 65 

0.05 1 


2 

53 

53-30 

3 

16 

26.59 

0 

22 

33- 29 1 

O. 05 
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Time signals received at Arica in the comparison between the Valparaiso and Arica chronometers —Continued. 


Date. 

Signals sent from 
Valparaiso. 
Chron. No. 1254. 

Signals received at 
Arica. 

Chron. No. 1295. 

Difference. 

V. 

Date. 

Signals sent from 
Valparaiso. 
Chron. No. 1254. 

Signals received at 
Arica. 

Chron. No. 1295. 

Difference. 

V. 

1883. 

h. 

m. 

s. 

//. m. 


//. 

VI. 

s. 

S. 

1883. 

h. 

m. 

s. 

k. 

m. 

s. 

h. 

m. 

S. 

s. 

Nov. 14 

2 

53 

55.54 

3 16 

28. 90 

0 

22 

33.36 

O. 02 

Nov. 16 

3 

5 

33-44 

3 

28 

5.82 

0 

22 

32 . 38 

0. II 




57.94 


31.20 



33.26 

0.08 

I 


36.00 



8. 26 



32. 26 

0. OI 


2 

54 

0.40 

3 16 

33 - 65 

0 

22 

33 - 25 

O. 09 

1 


38.40 



10. 61 



32.21 

0.06 

1 2 

54 

5.65 

3 16 

38 - 95 

0 

22 

33 - 30 

0.04 



40. 8l 



13. 10 



32 . 29 

0. 02 

i 


7. 97 


41. 22 



33 - 25 

O. 09 

j 


43 - 2 8 



15.51 



32 . 23 

O. 04 




10.43 


43 - 72 



33 - 29 

O. 05 



45-77 



17 -99 



32. 22 

O. 05 




12. 72 


46.09 



33 - 37 

O.O3 



48. 22 



20. 25 



32.03 

O. 24 




15.41 


48. 75 



33 - 34 

O. OO 



50.72 



22. 99 



32 . 27 

O. OO 




17-94 


5 1 - 3 ° 



33 - 36 

O. 02 



53.00 



25. 29 



32 . 29 

O. 02 




20. 21 


53 - 53 



33 32 

O. 02 

; 


55.20 



27-54 



32 . 34 

O. 07 




22. 50 


55.80 



33 - 3 ° 

0.04 




' 57 - 24 



29. 50 



32. 26 

O. OI 




24. 76 

16 

58. 12 



33 36 

O. 02 



5 

59 - 5 ° 



3 i -70 



32. 20 

0.07 




27 - *3 

17 

O. 48 



33 - 35 

O. OI 

I 


6 

1.48 



33 - 78 



32 . 30 

O. 03 




29. 35 


2. 93 



33 - 58 

O. 24 



3-54 



35 -81 



32 . 27 

O. OO 




3 1 * 44 


4.85 



33 41 

O. 07 

3 

6 

5 - 59 


28 

37 - 9 ° 

0 

22 

32.31 

O. 04 




33 - 74 


7.00 



33. 26 

O. 08 

3 

6 

11 . OO 

3 

28 

43 - >9 

0 

22 

32. 19 

O. 08 



36.00 


9 - 47 



33 47 

O. 13 

; 


13. 20 



45-53 



32 . 33 

O. 06 

2 

54 

38. 56 

3 17 

H. 89 

0 

22 

33 - 33 

O. OI 



15. 21 



47.50 



32. 29 

O. 02 

! 2 

54 

42.91 

3 17 

16. 39 

0 

22 

33 48 

O. 14 

1 

1 

j 



1730 



49.58 



32. 28 

O. OI 

! 


4540 


18. 70 



33 - 30 

O. 04 




19 .45 



51. 68 



32. 23 

O. 04 



47-52 


20. 84 



33 - 32 

O. 02 

i 



21. 64 



53 - 79 



32.15 

O. 12 



49 * 84 


23. 29 



33 - 45 

O. II 




23- 78 



5596 



32.18 

O. 09 












25. 89 


28 

58. 11 



32. 22 

O. 05 



52.20 


25. 50 



33 - 3 ° 

O. 04 

1 













54.48 


27. 81 



33 - 33 

O. OI 

1 

1 


27.84 


29 

0.18 



32 . 34 

! o- °7 




56.74 


30.00 



33- 26 

O. 08 



30.00 



2. 26 



32. 26 

O. OI 



54 

58.97 


32. 3 ° 



33 - 33 

0. 01 

! 


32.18 



4 - 43 



32 . 25 

| O. 02 



55 

1. 16 


34 - 50 



33 - 34 

j O. OO 

| 


34 - * * 



6.39 



32 . 28 

O. OI 




3-45 ' 


37.00 



33 - 55 

j 0.21 

: 


36. 28 



8. 50 



32. 22 

O. 05 



5.61 


38.96 



33 - 35 

0.01 

i 


38 - 36 



10. 59 



32 . 23 

0.04 

i 


8-33 


41. 60 



33 - 37 

o-°31 

i 3 

6 

4 °- 3 ' 

3 

29 

12. 54 

< 0 

22 

32.23 ; 

I O. 04 

i 


10. 82 


44 - 03 



33- 21 

I 0.13 

1 

i 3 

6 

45.00 i 

3 

29 

17 - 3 ° 

j 0 

22 

32.30 

O. 03 

! 

1 


13 - >3 


46.44 



33 * 3 * 

! 0.03 

1 


47 - «6 



19. 58 

I 


32.42 

O. 15 

2 

55 

15.48 

3 17 

48.79 

0 

22 

33 - 3 * 

0.03 

1 



49 - 3 ° 

j 


21. 60 



32.30 ! 

O. 03 


Mean difference, 75 signals 


0 

22 

33 - 338 

rbO. 006 




5 1 - 54 



23-77 



32.23 

O. 04 














53-69 



25.90 

1 


32.21 

O. 06 

Nov. 16 

3 

4 

55-30 

3 27 

27.60 

0 

22 

32 . 30 

I O.03 




55 - 79 



28. 00 



32.21 

O. 06 



4 

58.00 


3 °-31 



32 . 3 « 

O.O4 1 


6 

58.06 



30.45 



32.39 

O. 12 



5 

0. 70 


32.90 



32. 20 

O. 07 

1 

7 

0.09 



3 2 - 36 

t 


32.27 

O. OO 




3. 20 


35 - 49 



32 . 29 

O. 02 




2 . OO 



34 - 3 ° 



32.30 

O.O3 




5*79 


38.00 



32.21 

0.06 




4 - 14 ; 



36-34 



32.20 

O. °7 




8.37 


40.57 



32. 20 

O. 07 




6. 21 ; 



38.40 



32.19 

O. 08 




10. 70 


42.99 



32 . 29 

0.02 | 

j 



8.19 



40. 50 



3231 

O. 04 




13.00 


45 - 3 ° 



32 . 30 

O.O3 



10.00 



42.40 



32.40 

O. 13 




15.29 


47 - 48 



32 . 19 

0.08 j 

: I 


12 . OO 



44. 28 



32.28 

O. OI 




l 7 - 59 


49-9° 



32.31 

O. 04 

1 3 

7 

14 . OO 

3 

29 

46 . 40 

0 

22 

32.40 

O. 13 




19.90 


52. 18 



32. 28 

O. OI | 

3 

7 

l8. 19 I 

3 

29 

50 . 43 

0 

22 

32.24 

O.O3 

1 ' 


22. 21 


54 -46 



32.25 j 

0.02 j 

1 

1 


20. 21 



52 . 59 



32.38 

O. II 

i 


24.51 


56. 70 



32 . 19 

0.08 



22.31 



54 - 50 



3219 

O. 08 



26. 78 

27 

59.00 



32. 22 

O. 05 

1 


24.38 



56.56 



32.18 

O. 09 

3 

5 

28.91 

3 28 

I.46 

0 

22 

32.55 

O. 28 | 

‘i 3 

7 

26.37 i 

3 

29 

58.571 

0 

22 

32.20 

O. 07 
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TELEGRAPHIC DETERMINATION OF LONGITUDES 


Time signals received at Arica in the comparison between the Valparaiso atul Arica chronometers —Continued. 


Date. 

Signals sent from 
Valparaiso. 
Chron. No. 1254. 

Signals received at 
Arica. 

Chron. No. 1295. 

Difference. 

V. 

1883. 

h. m. s. 

h. m. s. 

h. m. s. 

S. 

Nov. 16 

3 7 28-44 

3 3 ° o -77 

0 22 32.33 

O. 06 


30 - 47 

2. 70 

32 . 23 

O. 04 


32.55 

4.82 

32 . 27 

0.00 ! 


34-40 

6. 85 

32.45 

0.18 


36.42 

8.71 

32 . 29 

0.02 


38.60 

10. 90 

32 . 30 

0.03 


40. 60 

12. 90 

32 . 30 

0.03 


42. 66 

15.00 

32 . 34 

0.07 


44.90 

17. 18 

32.28 

0.01 j 


3 7 47 07 

3 30 19.46 

0 22 32.39 

0.12 


Mean difference, 75 signals . . . 

0 22 32.272 

rtO. 006 

Nov. 17 

3 10 > 3-13 

3 32 45 -n 

0 22 31.98 

O. 08 


• 5 - 32 

47 39 

32 . 07 

O. 17 , 


17-47 

49 - 38 

3191 

O. OI 


• 9 - 75 

51.62 

32-87 

O. 03 


21.79 

S 3 - 7 ° 

3191 

O. OI 


23. 86 

55-70 

31.84 

0.06 


25.90 

57-74 

3 1 - 84 

O. 06 


27-94 

32 59.76 

31.82 

0.08 


29.89 

33 >• 84 

31-95 

0.05 j 


31-82 

3 - 76 

31.94 

O. 04 


33-88 

5 - 74 

31-86 

0.04 [ 


35-84 

7.70 

31-86 

0.04 


38.00 

999 

31.99 

0.09 


40 . IO 

12.00 

31.90 

1 O. OO j 


3 10 42.09 

3 33 i 4 -«> 

O 22 3I.9I 

0. OI I| 

1 


3 '° 47 - 53 

3 33 19-44 

0 22 31.91 

!| 

0.01 


49 - 74 

21.60 

31.86 

0.04 ' 


5*-00 

23.90 

31.90 

0.00 


54 -19 

26. 17 

31.98 

0.08 


56. 18 

28.08 

3 , - 9 ° 

0.00 


10 58.32 

30 . 19 

3 *-87 

0.03 ; 


11 0. 51 

32- 35 

3184 

0.06 | 


2.65 

3450 

31-85 

0.05 ' 


4 - 59 

36.46 

•31.87 

0.03 


6.69 

38- 54 

31-85 

0. °5 

| 8.82 

40. 69 

31-87 

0.03 | 

t 11.00 

42. 81 

3I 8I 

0.09 

! 13.10 

45.00 

31.90 

0.001 


* 5 - 25 

47 - 13 

31.88 

0.02 


3 11 17-39 

3 33 49-22 

O 22 3I.83 

0.07 ; 


3 11 23.00 

3 33 54 96 

O 22 3I.96 

1 0.06 j 


25.50 

57 - 4 ° 

31.90 

0.00 


3 n 27.88 

3 33 59-99 

O 22 32.II 

0.21 | 

! 


Date. 

Signals sent from 
Valparaiso. 
Chron. No. 1254. 

Signals received at 
Arica. 

Chron. No. 1295. 

Difference. 

V. 

1883. 

h. m. s. 

h. m. s. 

h. m. s. 

s . 

Nov. 17 

3 11 30.32 

3 34 2.24 

0 22 31.92 

0. 02 

1 32- 59 

4 - 47 

31.88 

O. 02 

34 - 77 

6. 67 

31-90 

O. CO 

I 36. 9 > 

8.77 

3186 

O. 04 

! 39-00 

10. 92 

3192 

O. 02 

, 41.21 

13 - 13 

31.92 

O. 02 


43 - 36 

15-23 

31-87 

0.03 


45 53 

17.50 

31.97 

O. 07 


47 -80 

19.69 

31.89 

O. OI 


49.92 

21.79 

31-87 

O. 03 


52.30 

24. 20 

31-90 

O. OO 


3 l« 54 - 46 

3 34 26.60 

0 22 32. 14 

O. 24 

3 11 5939 

3 34 3130 

0 22 31.91 

0. OI 

12 i -57 

33 - 6 o 

32.03 

o. 13 

| 3 ' 51 

35-51 

32.00 

1 0.10 

1 5.72 

37 -60 

31.88 

| 0. 02 

7.88 

39-69 

' 3181 

O. 09 


10.00 

41.99 

; 31.99 

! 0.09 


12.30 

44 - 19 

3189 ! 

0.01 

, ' 4 - 36 

46. 29 

j 3193 

0.03 


16.61 

48.48 

00 

**4 

0.03 


18.96 

50 - 58 

3162 

0. 28 


20. 79 

52 - 67 

<*> 

00 

00 

0.02 


22. 98 

54-79 

3181 

0.09 


25. OO 

56.90 

3190 

0.00 


27.14 

34 59-10 

3196 

| 0.06 


3 12 29.20 

3 35 '-OO 

0 22 31.80 

1 0.10 

1 


3 12 3463 

3 35 6.62 

0 22 31.99 

O. 09 

36. 63 

8.52 

31.89 

O. OI 

38.80 

10. 60 

31.80 

O. IO 

41.00 

12. 86 

3186 

O. 04 

43- 15 

15.00 

04 

00 

O. 05 

45-09 

17.00 

31-91 

O. OI 

47-3* 

19. 25 

31.94 

O. 04 

49- 28 

21. 20 

3 1 - 92 

O. 02 

51-43 

23.32j 

31.89 

O. OI 

53- 57 

25-55 

31.98 

O. 08 

55-93 

27.87 

31-94 

O. 04 

12 58.25 

30.16 

31-91 

O. OI 

13 0.12 

32.10 

3'-98 

O. 08 

2. 21 

: 34-18 

31-97 

O. 07 

I 

3 13 4-49 

1 3 35 36-40 

O 22 3I.9I 

0. OI 

Mean difference, 75 signals . . . 

0 22 31.904 

d=o. 006 
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Time signals received at Lima in the comparison between the Valparaiso and Lima chronometers. 


Date. 

Signals sent from 
Valparaiso. 
Chron. No. 1254. 

Signals received at 
Lima. 

Chron. No. 1295. 

Difference. 

V. 

Date. 

Signals sent from 
Valparaiso. 
Chron. No. 1254. 

Signals received at 
Lima. 

Chron. No. 1295. 

Difference. 

V. 

1883. 

h. 

m. 

s. 

h. 

m. 

s. 

h. m. 

S. 

s. 

1883. 

h. 

m. 

s. 

h. m. 

s. 

h. 

m. 

S. 

s. 

Dec. 17 

1 

31 

29. 19 







Dec. 17 

1 

34 

0. 80 

1 56 

32.43 

0 

22 

31-63 

0.02 




3 *- 52 










3. 88 


35 - 5 * 



31-64 

0.01 




34.00 










6. 86 


38-47 



3I.6l 

0.04 




36.41 










9 - 75 


41. 6l 



3*. 86 

0. 21 




38.81 










*2 .59 


44 * 32 



3*-73 

0.08 




4 i. 3 1 










15.40 


47-00 



31.60 

0.05 




44.00 





• 





17.90 


49.61 



3 *- 7 * 

0.06 




46.76 










20. 63 


52.30 



3167 

0.02 




49.76 








1 

34 

23 - 33 

1 56 

54. 88 

0 

22 

3*-55 

0.10 




52.41 








1 

34 

29.50 

* 57 

*• *3 

0 

22 

31-63 

0.02 




55 - 00 










32.61 


4.18 



3 *. 57 

0.08 



31 

57-49 










3531 


6.96 



3165 

0.00 



32 

O. 20 










38.38 


9 . 99 



31.61 

0.04 




2. 8l 










41. 81 


* 3 - 39 



3158 

0.07 


1 

32 

5 - 3 i 

1 

54 

37.09 

0 22 

3 1 - 78 

0.13 




44 - 77 


16.36 



3 *. 59 

0.06 


1 

32 

11.30 




. . . 






47 - 59 


19.12 



3 *. 53 

0.12 




14. 12 

1 

54 

45 - 79 

0 22 

31-67 

0.02 




5 °- 30 


21.88 



3158 

0.07 




17. 22 



48. 88 


31.66 

0.01 




53 - *0 


24.79 



3169 

0.04 




20.41 



52.00 


3 1 - 59 

0.06 




56.29 


27.89 



31.60 

0.05 




23- 49 



55.10 


31.61 

0.04 



34 

59.00 


30. 72 



31.72 

0.07 




26. 62 


54 

58.17 


3**55 

0.10 



35 

2.00 


33-69 



31.69 

0.04 




29. 60 


55 

1. 20 


31.60 

0.05 




4.78 


36.40 



31.62 

0.03 




32.41 



4. 16 


3 *- 75 

0.10 




7.89 


39 40 



3 *. 5 * 

0.14 




35-42 



7.00 


3 1 - 58 

0.07 


* 

35 

10.54 

* 57 

42. 20 

0 

22 

31.66 

0.01 




38.00 



9.71 


j* 7 * 

0.06 

n i a 


Mean difference, 56 signals 


0 

22 

31-647 

±0.006 







1 A. 47 


3 1 * 79 

v« 














43 - 37 



15.00 


31-63 

0.02 ! 

Dec. 18 

1 

38 

55 - *9 

. . . 

• 








46.05 



* 7 - 67 


31.62 

0.03 



38 

57.88 

2 1 

29. 19 

0 

22 

3 *- 3 * 

0. 20 




48. 54 



20. 20 


31-76 

0.11 



39 

0.60 


3 *. 73 



3 *- *3 

0.02 


1 

32 

51.15 

I 

55 

22. 80 

0 22 

31-65 

0.00 




3 - 5 o 


34 - 59 



3*09 

0.02 




■ 










6. 83 


37 - 93 



31.10 

0.01 


1 

32 

56. 22 






• • 




9.89 


4 *-03 



3 *- *4 

0.03 



32 

58.90 

1 

55 

30. 68 

0 22 

1 

31-78 

0.13 




12. 77 


43 - 87 



3 *. *0 

0.01 



33 

1. 90 



• 


• 





15-47 


46. 67 



3*. 20 

0.09 




4.90 






. . 




l8. 26 


49. 29 



3 *.03 

0.08 




7. 98 










21. 07 


52.19 



31.12 

0.01 




II.04 



42. 70 


31.66 

0.01 




24.07 


55.11 



3 *. °4 

0.07 




I4.4I 



46.08 


3**67 

0.02 




27.07 

1 

58.08 



31.01 

0.10 




17.64 



49 31 


3 *-67 

0.02 




3 °* *9 

2 

1. 21 



31.02 

0.09 




20. 67 



52. 30 ! 


3 *. 63 

0.02 




33 - 08 


4 * *5 



3 *-07 

0.04 

I 



23-44 



55. IO 


31.66 

0.01 


1 

39 

36.00 

2 2 

7.05 

0 

22 

3 *. 05 

0.06 

l 



26. 30 


55 

57.90; 


31.60 

0.05 

1 













29. 29 


56 

0.90 


3 *« 61 

0.04 


1 

39 

41.69 

2 2 

12.81 

0 

22 

31.12 ! 

0.01 




32 . 19 



3 - 7 » 


3 *. 59 

0.06 




45.26 


16.42 



3 *. *6 

0.05 




35 -00 



6.64 


3 *. 64 

0.01 




48.32 


* 9 - 55 



3 *-23 

0.12 


1 

33 

37.66 

I 

56 

9 - 35 

0 22 

3*69 

0.04 




5*-43 


22.61 



3 *. *8 

0.07 














54 - 27 


25-45 



3 *. *8 

0.07 


1 

33 

43.81 

1 

56 

15.52 

0 22 

3 *- 7 * 

0.06 1 























39 

57.35 


28.52 



3 *. *7 

0.06 




46. 36 



18 . IO , 

; 

3 *« 74 

0.00 . 


















! 





40 

0. 33 


3 *. 43 



31. 10 

0.01 




49 - 37 



21.00 ! 

1 

1 

3**63 

0.02 




3 - 57 


34.62 

! 


3 *-05 

0.06 




52. 11 



23. 68 


3 *. 57 

0.08 




6.69 


37 - 8 o 

1 


3 *. ** 

0.00 




54 . 8 o 



26.40 


3*.60 

0.05 




9.67 


40.80 



3*-*3 

0.02 


1 

33 

57 90 

1 

56 

29. 50 

O 22 

31.60 

0.05 


1 

40 

12.62 

2 2 

43-62 1 

0 

22 

3*.00 

0.11 
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TELEGRAPHIC DETERMINATION OF LONGITUDES 


Time signals received at Lima in the comparison between the Valparaiso and Lima chronometers —Continued. 


i Signals sent from Signals received at j Signals sent from Signals received at 

Date. Valparaiso. | Lima. Difference. ! v. Date. Valparaiso. Lima. Difference. v. 

i Chron. No. 1254. 1 Chron. No. 1295. I I Chron. No. 1254. Cliron. No. 1295. 


1883. 

//. m. 

s. 

h. 

m. 

s. 

//. 

m. 

s. 

s. 

1883. 

//. 

m. 

s. 

h. 

m. 

s. 

//. 

m. 

s. 

s. 

Dec. 18 

I 40 

15. 06 

2 

2 

46. 18 

0 

22 

31 

12 

0.01 

, Dec. 20 

1 

17 

39.00 


. • 





• • 



17. 81 



48.95 



31 

14 

0.03 1 



41.87 

1 

40 

12. 00 

0 

22 

30 . 13 

0.03 



20. 66 



5 1 - 73 



31 

07 

0.04 j 



44.72 



14.84 



30. 12 

0.04 


I 40 

23 - 53 

2 

2 

54-65 

0 

22 

3 1 

12 

0.01 



47-79 



18. 00 



30.21 

0.05 


1 40 

27. 62 

2 

2 

58 - 73 

0 

22 

3 i 

11 

0.00 ;■ 



50.86 



20. 96 



30. 10 

0.06 



30. 48 


3 

I. 6l 



3 1 

*3 

0.02 



54.00 



24. 00 



30.00 

0. 16 



33 - 11 



4 - 35 



3 1 

24 

O. 13 


17 

57 - *4 



27.30 



3°- 16 

0.00 



36.00 



7.29 



3 1 

29 

O. l8 


18 

o -54 



30. 75 



30. 21 

0. 05 



38. 82 



9 . 95 



3 i 

13 

0.02 



4.00 



34 -19 



30. 19 

0.03 



41.52 











7.00 



37 -03 



30.03 

0. 13 



44.00 



15.00 



3 i 

00 

O. II 

i 


10.34 



40.49 



30.15 

0. 01 



46. 60 



17.69 



3 i 

09 

O. 02 

j 


• 3 - 5 ° 



43 - 74 



30.24 

0. 08 



49. 40 



20.41 



3 i 

01 

O. IO 



16.75 



47.00 



30. 25 

0. 09 



52. 00 



23. 10 



3 1 

10 

O. 01 H 



19.78 



49. 92 



30.14 

0.02 



54.72 



25.90 



3 1 

18 

O. 07 


1 

18 

22.70 

1 

40 

52.98 

0 

22 

30. 28 

0. 12 


40 

57-49 



28.41 



30 

92 

O. 19 


1 

18 

29-53 

1 

40 

59.80 

0 

22 

30. 27 

0. 11 


41 

0. 19 



3»-30 



3 i 

11 

O. OO 



32-98 


41 

3-18 



30. 20 

0.04 



2. 89 



34. 16 



3 i 

27 

O. l6 




36.57 



6. 74 



30.17 

0.01 


I 41 

5.81 

2 

3 

36. 89 

0 

22 

3 1 

08 

O. 03 




39 - 7 ° 



9.85 



30.15 

0.01 











1 



42. 75 



12.86 



3 °- 11 

0.05 


I 41 

11.32 

2 

3 

4241 

0 

22 

3 i 

09 

O. 02 ! 





15.89 





14. 30 



45.50 



31 

20 

0.09 



45-82 





30 .07 

0.09 



17.40 



48. 60 



31 

20 

o. 09 ] 



49.00 



19 . II 



3 °. 11 

0.05 



20. 61 











52 . OO 



22. 22 



30. 22 

0.06 





51.70 



3 1 

°9 

0.02 ; 











23.60 



54 - 69 



3 i 

09 

0.02 


18 

55. IO 



25. l8 



30.08 

0.08 



26.31 


3 

57-44 



3 i 

13 

0.02 | 


58.00 



28. 17 



30. 17 

0.01 



28.99 


4 

0. 10 



3 1 

11 

0.00 ; 


*9 

0.85 



31.00 



30. 15 

0.01 



3*- 64 



2.78 1 



3 i 

14 

0.03 



369: 



33 - 83 



30. 14 

0.02 



34-52 



5. 60 



3 i 

08 

0.03 



6.40 



36. 59 



30. 19 

0.03 



37.20 



0 

CO 

00 



3 1 

10 

0.01 



9. 16 



39.20 



30.04 

0. 12 



39- 82 

| 


io- 95 



3 i 

! 3 

0.02 

1 

19 

12. 10 

1 

41 

42. 22 

1 

0 

1 

22 

3 °- 12 

0.04 



42.56 



I 3-69 



3 1 

! 3 

0.02 


1 

19 

17. 19 

• 

• • 




. 

. . 



45.22 



l6. 40 



3 1 

18 

0.07 




20. 39 

1 

41 

50.68 

0 

22 

30.29 

0. 13 



47. 86 



l8. 90 



3 i 

04 1 

0.07 




23.80 



53 - 85 

t 


30.05 

1 0. 11 


I 41 

50.64 

1 2 

1 

4 

21. 72 

o 

22 

3 i 

08 

0.03 




26. 84 ( 


41 

56.94 

| 


30. 10 

0. 06 


1 41 

55-79 

j 2 

4 

27.00 

0 

22 

3 1 

21 

0.10 




30.00 1 

1 


42 

O. 21 



30. 21 

0.05 


41 

58.67 



29 - 75 



3 * 

08 

0.03 



33 - 55 



3 - 70 



30. 15 

0.01 






5 2 - 59 





i 



36. 80 | 



6.80 



30.00 

0. 16 


42 

1.52 





3 1 

07 

0.04 







; 





4-39 



35 . 5 o 



3 i 

11 

0.00 




40. 38 | 

• 

• • 

13 - 48 

• 

• • 


0.08 



7-47 



38.50 



3 i 

03 

0.08 



43 - 40 





30.08 



IO. 6l 



4 1 - 69 



3 i 

08 

0.03 




46.41 



16. 51 

t ' 


30.10 

0.06 



13.60 



44.70 



3 i 

10 

0.01 

'* 



49- 20 ; 



* 9 - 32 



30.02 

0. 14 



l6. 69 



47.69 



3 i 

00 

0.11 

i I 


52.14 ! 



22. 23 



30.09 

0.07 


1 

IQ. 69 



5 °. 70 



3 i 

01 

0.10 

1 


55. 26 



25-35 



30.09 

0.07 

J 

i 

22-53 



53.60 

1 


3 i 

07 

0.04 

1 

19 

58.00 



28.17 



30 . 17 

0.01 

! 

25.70 



56 - 74 

1 

1 


3 i 

04 

0.07 

1 

20 

0. 89 

i 1 

42 

31.00 

1 ° 

22 

30. 11 

0.05 

( 

28.52 


4 

59.64 



3 i 

12 

0.01 

1 

20 

7.50 

1 

42 

37-73 

O 

22 

30 . 23 

0.07 



3 1 - 4 ° 


5 

2 - 54 



3 i 

14 

0.03 



10. 36 



40.55 



30. 19 

0.03 



34 - 34 



5-45 



3 i 

11 

0.00 



13 - 84 



44.00 



30. 16 

0.00 


1 42 

37.06 

2 

5 

8. 22 

o 

22 

3 i 

16 

o. 05 



17.27 



47-44 



30 . 17 

0.01 


Mean difference, 73 signals 

. . . 

0 

22 

3 i 

IIO 

±0.006 

1 

20 

20. 70 

24. 12 

1 

42 

50.90 

54 - 25 

t 

O 

22 

30.20 

30. 13 

0. 04 

; 003 
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Time signals received at Lima in the comparison between the Valparaiso and Lima chronometers— Continued. 


Date. 

Signals sent from 
Valparaiso. 
Chron. No. 1254. 

Signals received at 
Lima. 

Chron. No. 1295. 

Difference. 

V. 

t 

Date. 

Signals sent from 
Valparaiso. 
Chron. No. 1254. 

Signals received at 
Lima. 

Chron. No. 1295. 

Difference. 

V. 

■ 

1883. 

h. 

m. 

s. 

h. m. 

s. 

h. 

m. 

s. 

s. 

1883. 

h. 

m. 

s. 

h. 

m . 

s. 

h. 

m. 

s. 

s. 

Dec. 20 

1 

20 

27. 81 

1 42 

57-95 

0 

22 

30.14 

0. 02 

Dec. 24 

1 

50 

52 . 33 

2 

13 

19 * 53 

0 

22 

27. 20 

0.19 



30.84 

43 

I. 21 



30. 37 

O. 21 



50 

56.60 



23- 59 



26. 99 

0. 02 



33 - 92 


4 - 17 



30.19 

0.03 



51 

1. 14 



28.19 



27.05 

O. 04 

l 


37 - 57 


7. 72 



30 . 15 

O. OI 




5.10 



32.05 



26.95 

O. 06 

1 


40.69 


10. 82 



30. 13 

0.03 




9.80 



36.80 



27. OO 

O. OI 

! 


43 -81 


14.00 



30. 19 

O.O3 




14.80 



41.80 



27.OO 

O. OI 

i 


46.97 


17. 00 



30.03 

0.13 




19. 50 



46. 69 



27.19 

O. l8 



49. 86 


20.00 



30. 14 

O. 02 




24.09 



51.09 



27.OO 

O. OI 


1 

20 

52. 80 

* 43 

22. 93 

0 

22 

30. 13 

0.03 




28.90 

2 

*3 

56.00 

0 

22 

27. IO 

O.O9 


1 

20 

59 * 77 

* 43 

39.96 

0 

22 

30.19 

O.O3 


1 

5 * 

32. 76 


• • 

• 







21 

2. 84 


33 - 



30. 26 

0. 10 


1 

5 1 

39-00 

2 

*4 

6.12 

0 

22 

27. 12 

O. II 




5-99 


36. 19 



30.20 

O. 04 




41.55 


• • 




• 





9 - 32 


39 - 5 * 



30.19 

0.03 




44.71 



11. 80 



27.O9 

O. 08 




12. 52 


42.71 



30. 19 

O. 03 

1 



47.42 







• • 




15.68 


45-97 



30 . 29 

0.13 

! 



51. 16 



18. 20 



27.O4 

0.03 

| 


18. 71 


48.98 



30 . 27 

O. II 




53-90 



21. 12 



27. 22 

O. 21 

! 


21. 61 


51. 80 



3°-19 

O.O3 



5 i 

57.00 



24.16 



27. 16 

0.15 



24. 70 


54 91 



30. 21 

O. 05 



52 

I. IO 



28.00 



26. 90 

0. II 




27 - 79 

43 

58 . OO 



30. 21 

0.05 




4 . IO 



3100 



26. 90 

0 . II 




3 °- 95 

44 

I.I4 



30.19 

0.03 




7. 16 



34 -10 



26.94 

0.07 


. 


34 * 48 


4.65 



30.17 

O. OI 




10.81 



37 * 74 



26.93 

0.08 




37 53 

1 44 

7.69 

0 

22 

30.16 

0.00 




14.82 



41.71 



26.89 

0. 12 




40. 27 

. . . 



• 

• 

• . 




* 7-94 



44 91 



26.97 

0.04 


1 

21 

43 - 49 

. . . 



• 

• 

• • 

j ! 



21. 21 



48. 20 



26.99 

O. 02 


Mean difference, 70 signals 

• • • 

0 

22 

30.159 

rbo. 006 

| 

1 

52 

24.98 

2 

14 

5191 

0 

22 

26.93 

0.08 

Dec. 24 

1 

48 

18.81 

2 10 

45-85 

0 

22 

27.04 

0.03 

1 j 

1 

52 

3231 

2 

*4 

59 40 

0 

22 

27.09 

O. 08 




22.00 


48.99 



26.99 

0.02 

1 



36.00 


15 

300 



27. OO 

O.T)I 




25.00 


51.92 



26.92 

0.09 




40.71 



7.80 



27.O9 

0.08 




28.00 


54-90 



26.90 

0. 11 




44-72 



11. 64 



26. 92 

O. 09 




3100 

10 

57-85 



26. 85 

0. 16 




48.56 



1558 



27.02 

O. OI 


1 

48 

33- 88 

2 11 

0.96 

0 

22 

27.08 

0.07 

1 



52.90 



1991 



27.OI 

0.00 













52 

56.83 



23.69 



26.86 

O. 15 


1 

49 

26. 78 

2 11 

53-86 

0 

22 

27.08 

0.07 

i 


53 

0.30 



27.29 



26.99 

O. 02 




3 1 - 80 

11 

58. 6l 



26.81 

0. 20 

i 



4 30 



31.18 



26.88 

O. 13 




35 . 8 i 

• * • 

* 


. . 


• • 

1 

i 


7.69 



34 - 6 i 



26.92 j 

O. 09 




40.15 

12 

7 . OO 



26.85 

0. 16 

| 


II. 60 



38. 50 



26.90 

O. II 




45-33 


12. 32 



26.99 

0.02 




15.00 



42.00 



27. OO 

O. OI 




49 24 


16. 38 



27.14 

0. 13 




17.99 



45.00 



27. OI 

O. OO 




53 * 7 i 


20. 91 



27. 20 

0. 19 




21. 25 



48.30 



27.05 

O. 04 



49 

57-75 


24. 80 



27.05 

0.04 

1 

53 

23.61 

2 

15 

5084 

0 

22 

27 . 23 

O. 22 



50 

2. 23 


29.48 



27. 25 

0. 24 















6. 54 


33-56 



27.02 

0.01 


Mean difference, 61 signals 

• ■ • • 

0 

22 

27.012 

±0.009 




10.32 


37-46 



27.14 

0.13 

Dec. 26 

1 

55 

57 - 95 

2 

18 

* 4 - 73 

0 

22 

26.78 

O. 25 




* 4.55 


41-59 



27.04 

0.03 



56 

1.30 



27.84 



26.54 

O. OI 




18. 79 


45-85 



27.06 

0 05 | 




4 . 72 



31. 26 



26.54 

O. OI 


1 

50 

23.00 

2 12 

50.00 

0 

22 

27.00 

0.01 




7.83 



34 - 4 ° 



26.57 

O. 04 


1 

50 

31.43 

2 12 

58.60 ! 

0 

22 

27.17 

0. 16 

i 

1 


10. 74 



37-28 



26.54 

O. OI 




35-50 

13 

2.41 ! 



26.91 

0. 10 

1 


14.07 



40.58 



26.51 

O. 02 




39 - 78 


6.60 j 



26.82 

0. 19 

1 


16.94 



43-45 



26.51 

O. 02 




44.60 


11. 60 



27.00 

0.01 1 

1 


20.13 



46. 59 



26.46 

O. 07 


1 

5 o 

48. 70 

2 13 

15.60 | 

0 

22 

26. 90 

0. 11 

, 1 

56 

22. 89 

2 

18 

49 - 38 

0 

22 

26.49 

O. 04^* 


11959 D 
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TELEGRAPHIC DETERMINATION OF LONGITUDES 


Time signals received at Lima in comparison between the Valparaiso and Lima chronometers —Continued. 


Date. 


1883. 
Dec. 26 


h. 

1 


s sent from 

Signals received at 



Signals sent from 

Signals received at 



paraiso. 

Lima. 

Difference. 

V. 

Date. 

Valparaiso. 

Lima. 

Difference. 

V. 

No. 1254. 

Chron. No. 1295. 



Chron. No. 1254. 

Chron. No. 1295. 



rn. s. 

h. m. s. 

h. m. s. 

s. 

1 1883. 

h. m. s. 

h. m. s. 

h. m. s. 

S. 

56 26.30 

2 18 52.78 

0 22 26.48 

0.05 

Dec. 26 

1 58 17.40 

2 20 43.90 

O 22 26. 50 

O.O3 

2 9 - 37 

55-89 

26. 52 

0.01 

< 

1 58 21.00 

2 20 47. 50 

0 22 26. 50 

0.03 

32-05 

18 58.69 

26. 64 

0. II 

1 





34-98 

19 i -57 

26.59 

0.06 

1 

1 58 27.79 

2 20 54. 29 

O 22 26.50 

0.03 

38.16 


.... 


i 

1 

3 *-29 

20 57.87 

26. 58 

O. 08 

56 40.90 

2 19 7.49 

0 22 26.59 

0.06 


34.68 

21 1.25 

26.57 

O. 04 






3 »- 37 

4. 92 

26.55 

O. 02 

56 46.47 

2 19 I3.OO 

0 22 26.53 

0.00 


41.90 

8.40 

26. 50 

O.O3 

49.65 

16.15 

26. 50 

0.03 


45.68 

12.16 

26. 48 

O. 05 

52. 75 

19-3° 

26- 55 

0. 02 


49 - «5 

15.69 

26.54 

O. OI 

55 - 74 

22.34 

26. 60 

O. 07 


5 *- 53 

19.00 

26.47 

O. 06 

56 59- 00 

25.50 

26. 50 

O. 03 


56.39 

22.90 

26. 51 

0.02 

57 2.19 

28.66 

26.47 

O. 06 


58 59-45 

26. 20 

26.75 

O. 22 

t' 33 

31.81 

26.48 

O. 05 

i 

59 3 - 29 

29.80 

26. 51 

O. 02 

8. 22 

34 - 75 

26.53 

0.00 


7 - 23 

33- 81 

26. 58 

O.O5 

11. 3 « 

37-83 

26. 52 

0.01 


11.12 

37-65 

*6.53 

0.00 

14. 20 

40.70 

26. 50 

0.03 

1 

15-37 

41.85 

26. 48 

O. 05 

17.40 

43.81 

26. 41 

0. 12 


1 59 18.90 

2 21 45.4I 

O 22 26.51 

O. 02 

20.53 

47.00 

26.47 

O. 06 


1 




23-84 

50 - 36 

26. 52 

O. OI 1 


1 59 26.76 

2 21 53. 39 

O 22 26. 63 

O. IO 

26.94 

| S 3 - 40 

26. 46 

O.07 i 

29. 72 

56. 24 

26.52 

0.01 

57 3°. 16 

| 2 19 56. 69 j 

0 22 26.53 

O. OO 

1 

1 

33-42 

21 59.89 

26.47 

0.06 

57 36 32 

l 

.... 


1 

1 

36-77 

22 3.29 

26. 52 

O. OI 

39-54 

2 20 6.00 

0 22 26. 46 

O. 07 

! 

1 

40.00 

6.65 

26. 65 

O. 12 

42.51 

9.00 

26.49 

O. 04 


43.26 

9. 72 

26. 46 

O. 07 

45 - 65 

12. 15 

26. 50 

O.O3 

i 

46. 28 

13.00 

26. 72 

O. 19 

48.88 

* 5 - 38 

26.50 

O.O3 


49 - 5 « 

l6. l8 

26. 60 

0.07 

52.40 

18.88 

26.48 

O. 05 


52.50 

19. 17 

26. 67 

O. 14 

55-39 

21.92 

26.53 

O. OO 


55 - 37 

21. 89 

26. 52 

0.01 

57 58.47 

24.98 

26. 51 

O. 02 


* 59 58-51 

25.08 

26.57 

O. 04 

58, 1.48 

27-95 

26. 47 

O. 06 


2 0 1.50 

28.08 

26.58 

0.05 

4-44 

30.92 

26. 48 

0.05 

t 

5.00 

31-52 

26.52 j 

0.01 

7.66 

34.16 

26. 50 

O.O3 

i 

8.32 

34-85 

26.53 

1 0.00 

II. OO 

37 - 53 

26.53 

O. OO 


2 0 11.67 

| 2 22 38. 22 

O 22 26.55 

0.02 

58 14. 21 

2 20 40. 71 

0 22 26.50 

O.O3 


Mean difference, 73 signals . . . 

O 22 26. 532 

1 

1 dbO. 005 


Time signals received at Paita in the comparison between the Arica and Paita chronometers. 


Date. 

1 Signals sent from 
Arica. 

Chron. No. 1254. 

Signals received at 
Paita. 

Chron. No. 1295. 

Difference. 

V . 

I884. 

h. tn. s. 

h. m. s. 

j 

h. m. s. 

s. \ 

Feb. 2 

6 48 26.21 

7 10 56.62 

0 22 30.41 

0.02 | 

; 

29 - 39 

10 59.80 

30-41 

0.02 I 


32.70 

11 3-15 

30 . 45 

0. 06 


35-57 

6. 00 

30 . 43 

0. 04 


38.38 

8- 79 

30.41 

0. 02 


j 41-46 

11.83 

30 . 37 

0. 02 


44. 86 

15. 29 

30 . 43 

0. 04 


48.10 

18- 55 

30.45 

0. 06 


6 48 51 - 4 ^ 

! 7 11 21.88 

0 22 30.40 

0. 01 


Date. 

Signals sent from 
Arica. 

Chron. No. 1254. 

Signals received at 
Paita. 

Chron. No. 1295. 

Difference. 

V. 

1884. 

h. m. s. 

h. m. s. 

h. m. s. 


Feb. 2 

6 48 55.00 

7 11 25.43 

0 22 30.43 

0.04 


48 58.30 

28. 78 

30.48 

0.09 


49 1.23 j 

! 31.61 

30 . 38 

0.01 


4. 00 

34.45 

30.45 

0. 06 


6.95 

37-35 

30.40 

0. 01 


6 49 9 - 76 

7 11 40. 13 

0 22 30.37 1 

0.02 


6 49 17-36 

7 11 47 78 

0 22 30.42 

0.03 


6 49 20.46 

7 11 50.81 

0 22 30.35 

O. 04 
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Date. 


1884. 
Feb. 2 


Time signals received at Paita in the comparison between the Arica and Paita chronometers —Continued. 


Signals sent from 
Arica. 

Chron. No. 1254. 

Signals received at 
Paita. 

Chron. No. 1295. 

Difference. 

V. 

Date. 

Signals sent from 
Arica. 

Chron. No. 1254. 

Signals received at 
Paita. 

Chron. No. 1295. 

Difference. 

V. 

h. m. 

s. 

h. 

m. 

s. 

h. 

m. 

S. 

s. 

1884. 

h. 

m. 

s. 

h. m. 

s. 

h. 

m. 

s. 

s. 

6 49 

* 3-84 

7 

II 

54.20 

0 

22 

30 - 3 6 

0.03 

Feb. 2 

6 

52 

• 9 - 95 

7 14 

5031 

0 

22 

30.36 

0.03 


26.81 


II 

57 - 19 



3038 

0.01 




23 - 3 1 


53-72 



30 . 41 

0. 02 


29.84 


12 

0. 21 



30 . 37 

0.02 




26.44 

1.4 

56.85 



30.41 

O. 02 


3*-85 



3-24 



30 . 39 

0.00 




29. 68 

»5 

0.03 



30 . 35 

O. 04 


35-82 



6. 21 



30.39 

0.00 




32. 72 


3.06 



30.34 

O. 05 


38.80 



9. 20 



30.40 

0.01 




35-36 


5-72 



30.36 

O. 03 


42 . 27 



12.65 



30.38 

0.01 


6 

52 

38.14 

7 15 

8. 54 

0 

22 

30.40 

O. OI 


45-79 



16.14 



30.35 

0.04 


Mean difference,. 75 signals 


0 

22 

30.390 

dr0.003 


49 - *5 



l 9 • 53 



3 °- 38 













52-39 



22. 75 



30.36 

0.03 

Feb. 4 

6 

57 

43 - 3 ° 

7 20 

16. 75 

0 

22 

33-45 

O. OO 


55-85 



26. 26 



30.41 

0.02 




46.39 


20 . OO 



33 -61 

O. l6 

49 

59-20 



29.56 



3036 

0.03 




49-95 


23 .49 



33 - 54 

O. 09 

6 50 

2. 65 

7 

12 

3298 

0 

22 

30.33 

0.06 




53 - 2 ° 


26.68 



33-48 

O. 03 












57 

56.90 


30.40 



33 - SO 

O. 05 

6 50 

IO. l8 

7 

12 

40.59 

0 

22 

30.41 

0.02 



58 

O. 80 


34 - 23 



33-43 

O. 02 


13.28 



43 - 67 



30.39 

0.00 




4 - 5 1 


37-94 



33-43 

O. 02 


16. 98 



47 - 33 



30.35 

0.04 




8.10 

• 

4 *- 55 



33-45 

O. OO 


20. 07 



50. 50 



30.43 

0.04 




12.34 


45-78 



33-44 

O. OI 


23-43 



53 -80 



30 . 37 

0.02 




15.66 


49-19 



33 . 53 

0.08 


26. 56 



56.92 



30.36 

0.03 




* 9-74 


53 -19 



33 - 45 

O. OO 


29 .37 


12 

59.80 



30.43 

0.04 




* 3 - 7 « 

20 

57 -15 



33-44 

O. OI 


32 . 25 


13 

2. 60 



30.35 

0.04 




27-35 

21 

O. 80 



33-45 

0.00 


35-19 



5-59 



30.40 

0.01 




30.82 


4. 29 



33-47 

0.02 


37 90 



8. 26 



30.36 

0.03 


6 

58 

34.60 

7 21 

8.00 

0 

22 

33-40 

O. 05 


40.89 



11.28 



30.39 

0.00 












4384 



14. 21 



30 . 37 

0.02 


6 

58 

44-99 

7 21 

18.58 

0 

22 

33 - 59 

O. 14 


46.83 



17. 29 



30.46 

0.07 




49.60 


23.06 



33-46 

O. OI 


49 - 90 



20 .29 



30 . 39 

0.00 

1 



52.98 


26.49 



33-51 

O. 06 

| 6 50 

53-00 

7 

*3 

23-3° 

0 

22 

30 .30 

0.09 



58 

56.51 


29.98 



33-47 

O. 02 

6 5 » 

1.94 

7 

13 

32 - 39 

0 

22 

30.45 

0.06 



59 

O. 07 


33-50 



33-43 

O. 02 


5 - 70 



36 .03 



30.33 1 

0.06 




4.08 


37-50 



33 - 42 

0.03 


9.26 



39 -60 



30.34 

0.05 

1 



7.71 


41.15 



33-44 

O. OI 


12.22 



42.63 



30.41 

0.02 

I 



II. 62 


45-00 



33 - 38 

O. 07 


* 5-34 



45-73 



30.39 

0.00 




> 5-44 


48.82 



33 - 38 

O. 07 


> 8-39 



48.79 



30.40 

0.01 

I 



19 . 19 


52. 60 



33.41 

O. 04 


21.80 



S*. 19 



30 . 39 

0.00 




23.00 

21 

5640 



33-40 

0.05 


24.91 



55-30 



30 . 39 

0.00 




26.74 

22 

O. l8 



33-44 

0. OI 


27. 82 


13 

58. 22 



30.40 

1 

0.01 

: 



30.34 


3 - 74 



33-40 

0.05 


30.68 


H 

1.08 



30 .40 

0.01 J 




33 - 72 


7. 20 



33 - 48 

0.03 


33 - 53 



3 - 93 



30-40 

0.01 


6 

59 

36.89 

7 22 

10. 32 

0 

22 

33-43 

0. 02 


36.42 



6.80 



30 .38 

0.01 

1 

6 

59 

44.00 

7 22 

17 .55 

0 

22 

33 - 55 

O. IO 


39-30 



9.68 



30. 38 

0.01 

! 



48.00 


21.50 



33 - 50 

O. 05 

1 

42.06 



12.46 



30.40 

0.01 




51.90 


2536 



33 - 46 

O. OI 

6 51 

4489 

7 

14 

15 -26 

0 

22 

30.37 

0.02 

J 



55-70 


29.15 



33-45 

O. OO 

6 51 

53 - *2 

7 

14 

23.60 

0 

22 

3048 

0.09 



59 

59-63 


33.08 



33 - 45 

O. OO 


56.50 



26.89 



30 . 39 

0.00 

1 

7 

0 

3-43 


36.89 



33 - 46 

O. OI 

5 * 

59-90 



30.29 



30 . 39 

0.00 




6. 70 


40.19 



33-49 

i O. 04 

52 

3 - 4 ? 



33 - 81 



30 . 39 

0.00 !' 



10.00 


43 - 55 1 

: 


33 - 55 | 

O. IO 


7.00 



37 - 4 P 



30.40 

0.01 



* 3 - 5 1 


46.98 

i 


33-47 

O. 02 


10-37 



40.71 



30.34 

0.05 

i- % 


16. 68 


50. l8 



33 - 5 o 

O. 05 


13.64 



44.00 



30 . 36 

0.03 

1 


19.99 


53 - 35 



33 - 36 

O. 09 

6 52 

16. 79 

7 

14 

47 - 15 

0 

22 

30 . 36 

0.03 

7 

0 

23.68 | 

1 7 22 

57 -07 1 

1 O 

22 

33 - 39 

O. 06 
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TELEGRAPHIC DETERMINATION OP LONGITUDES 


Time signals received at Paita in the comparison between the Arica and Paita chronometers —Continued. 


Date, i 


1884. 
Feb. 4 


I 


! 


Signals sent from 
Arica. 

Chron. No. 1254. 

Signals received at 
Paita. 

Chron. No. 1295. 

Difference. 

V. 

Date. 

Signals sent from 
Arica. 

Chron. No. 1254. 

Signals received at 
Paita. 

Chron. No. 1295. 

Difference. 

V. 

h. m. s. 

h. m. s. 

h. m. s. 

s. 

1884. 

h. m. s. 

h. m. s. 

h. m. s. 

s. 

7 0 27.00 

7 23 0.40 

0 22 33.40 

0.05 

Feb. 4 

7 1 44.82 

7 24 18.44 

0 22 33.62 

0. 17 

30- 59 

4.00 

33.41 

0.04 


49.00 

22.47 

33- 47 

O. 02 

7 0 33.90 

7 23 7.34 

0 22 33.44 

0.01 


53-89 

27 39 

33- 50 

0.05 

7 0 42.61 

7 23 16.12 

0 22 33.51 

0.06 


1 57.65 

31. 11 

33-46 

O. OI 

46.48 

19. 88 

33 40 

0.05 

i 

2 1.63 

35-09 

33-46 

0. OI 

$0.40 

23.81 

33- 4« 

0.04 


5 79 

39.20 

33 41 

0.04 

54- 29 

27. 76 

33- 47 

O. 02 

; 

9. 56 

43-oo 

33-44 

0. OI 

0 58.82 

32. 25 

33- 43 

O. 02 

1 

13.40 

46.85 

33 45 

0.00 

1 2.89 

36. 28 

33- 39 

0.06 

1 

*7-35 

50.80 

33- 45 

0.00 

6.54 

40.00 

t 33- 46 

O. OI j 

1 

21. 30 

54- 7° 

33 40 

0.05 

IO. 69 

44.06 

33- 37 

! O. 08 i 

| 

I 

24.96 

24 58.45 

j 33- 49 

0.04 

I4. 22 

47. 70 

33-48 

O O3 j 


28.30 

25 1.91 

1 33- 61 

0.16 

17. 92 

5i.3i 

33- 39 

0.06 


3*-63 

5- *4 

( 33- 5* 

0.06 

21. 78 

55. 18 

33 40 

0.05 











35 30 

8.71 

33 41 

0.04 

25.9O 

23 59-3° 

33 40 

O.05 






29. 79 

24 3- 20 

33-41 

O. 04 


7 2 38.79 

7 25 12.20 

1 0 22 33.41 

0.04 

33-64 

7.00 

33- 36 

O. 09 

1 





7 1 37- 48 

7 24 10.86 

! 0 22 33.38 

O. 07 


Mean difference, 75 signals . . . 

0 22 33.452 

zto. 004 


Time signals received at Paita in the comparison between the Arica and Paita chronometers. 


Date. 

Signals sent from 
Arica. 

Chron. No. 147Q. 

Signals received at ' 
Paita. 

Chron. No. 1684. 

1 

Difference. 

v. 1 

1884. 

h. m. s. 

//. m. s. 1 

//. m. s. 

s. 

Feb. 4 

12 44 49.93 

13 4 2.50 

0 19 12.57 

0.17 1 


53- *o 

5.80 

12. 70 

0.30 


44 57-00 

9- 45 

12. 45 

0.05 


45 0.62 

13.00 

12. 38 

O. 02 


4. 5° 

16. 86 

12. 36 

O. 04 


7- 56 

19.97 

12. 41 

O. OI 


10. 76 

23-13 

12. 37 

O. 03 


>3- 95 

26. 29 

>2-34 

O. 06 


17. 38 

29.78 

12.40 

0.00 

1 


20. 30 

32-70 

12. 40 

0.00 


23 4* 

35.80 

12. 39 

0. OI 


26. OO 

3«- 49 

12.49! 

0.09 


28. 48 

40.89 

12.41 

0. OI 


31.15 

43- 52 

12.37 j 

0.03 


12 45 33 60 

13 4 45.96 

0 19 12. 36 

0.04 


12 45 42.22 

13 4 54.69 

! 0 19 12.47 

0.07 


45- 29 

4 57-69 

! 12. 40 

0.00 


48.41 

5 0.85 

12.44 

0.04 


51.50 

3-89 

12. 39 

0. OI 


54.8 i 

7-2 3 

12.42 

0. 02 


45 57.8o 

IO. 22 

12.42 

0. 02 


46 0.88 

13. 26 

12. 38 

| O. 02 


3- 92 

16.30 

t 12.38 

I O. 02 


7.00 

19. 36 

12.36 

0.04 


9-51 

21.95 

12.44 

! 0. °4 

; 12 46 12.44 

*3 5 24.70 

0 19 12.26 

0.14 


Date. 

Signals sent from 
Arica. 

Chron. No. 1470. 

Signals received at 
Paita. 

Chron. No. 1684. 

Difference. 

V. 

1884. 

h. m. s. 

h. m. s. 

. 

//. ///. s. 

s. 

Feb. 4 

12 46 15. 18 

13 5 27.56 

0 19 12.38 

0. 02 

18.00 

30. 42 

12.42 

O. 02 


20. 66 

33-00 

12.34 

O. 06 


12 46 23.24 

13 5 3563 

0 19 12.39 

O. OI 


12 46 29. 14 

13 5 4160 

0 19 12.46 

0.06 

| 32.00 

44 40 

12.40 

O. OO 

35- 18 

47-57 

• 2-39 

O. OI 

j 38 . OO 

50.44 

12.44 

0.04 

1 40 . 90 

53- 28 

12.38 

O. 02 


43 - 65 

56.00 

«2- 35 

O. 05 


46. 40 

5 58.80 

12.40 

O. OO 


49.40 

6 1.60 

12. 20 

O. 20 


52 . 30 

4.68 

I2.38 

O. 02 


55- *0 

7 - 50 

12.40 

O. OO 


46 58 . OO 

10.40 

12. 40 

O. OO 


47 0.76 

13 - 12 

12. 36 

0.04 


3 - 50 

15.89 

12. 39 

O. OI 


6. 35 

18 .73 

12. 38 

O. 02 


12 47 9.40 

13 6 21.80 

O I9 I2.4O 

O. OO 


12 47 16.99 

13 6 29.49 

O I9 12.50 

O. IO 


20.19 

32 - 58 

* 2 . 39 

O. OI 


23. 30 

35-69 

I 12.39 

O. OI 


26. 50 

38-97 

J 12.47 

O. 07 


29.65 

42.05 

| 12.40 

O. OO 

12 47 32.76 

13 6 45.16 

0 19 12.40 

| O. OO 
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Time signals received at Paita in the comparison between the Arica and Paita chronometers —Continued. 


1 

Date, i 

Signals sent from 1 
Arica. 

Chron. No. 1470. I 

Signals received at 
Paita. 

Chron. No. 1684. 

1 

Difference. 

1 

v. ■' 

Date. 

1 

Signals sent from 
Arica. 

Chron. No. 1470. 

Signals received at 
Paita. 

Chron. No. 1684. 

I 

Difference. 

V. 

1884. 

h. m. s. 

k. m. s. 

h. m. s. 

S. ' 

1884. 

h. m. s. 

h. m. s. 

h. m. s. 

s. 

Feb. 4 

| 12 47 35-70 

13 6 48.10 

0 19 12.40 

0.00 

1 

Feb. 4 J 

12 48 14.55 

13 7 26.94 

0 19 12.39 

0.01 


38.38 

50.85 

12. 47 

0.07 

j 

17.42 

29. 81 

12.39 

0.01 


41. 29 

• • • • 


• . 

1 

20. 17 

32 52 

>2. 35 

0.05 


44.00 

56. 46 1 

12.46 

0.06 


22. 68 

35 -00 

12.32 

0.08 







25.41 

37 . 8 o 

12.39 

0.01 


47.00 

6 59.41 

12.41 

0.01 












28.11 

40.48 

12.37 

0.03 


49.84 

7 2.29 

12.45 

0.05 , 

1 

30.80 

43-20 

12.40 

0.00 


52-63 

5.00 

. *2.37 

0 03 j 


33 - 53 

45-95 

12.42 

0.02 


5560 

7-95 

*2.35 

0.05 1 


36.16 

48.58 

12. 42 

0.02 


! «2 47 58.37 

13 7 10.95 

0 19 12.58 

0.18 


38.69 

5116 

* 2.47 

0.07 


12 48 5.28 

13 7 17 - 81 

0 19 12.53 

0. 13 

1 

4163 

54.00 

*2. 37 

0.03 


\ 





12 48 44.47 

13 7 5 6 - 83 

0 19 12.36 

0.04 


8. 33 

20. 70 

12. 37 

0.03 


I 





12 48 11.46 

13 7 23.82 

0 19 12.36 

0.04 


Mean difference, 74 signals . . . 

0 19 12.405 

±0.005 


Time signals received at Panama in the comparison between the Paita and Panama chronometers. 


1 

Signals sent from 
Paita. 

Chron. No. 1254. j 

Signals received at 
Panama. 

Chron. No. 1295. 

1 

Difference. 

! 

v. , 

Date. 

Signals sent from 
Paita. 

Chron. No. 1254. 

Signals received at 
Panama. 

Chron. No. 1295. 

Difference. 

V. 

h. m. s. 

h. m. s. 

h. m . s. 

s. 


h. m. s. 

h. m. s. 

h. m. s. 

s. 

7 23 3.60 j 

7 45 45-49 

0 22 41.89 

0.04 

1884. 

*4 

K) 

M 

OO 

*4 

7 47 4-75 

0 22 41.88 

0.03 

00 

00 

VO 

47- 98 

42. 10 

0. 25 

Mar. 3 

25.3> 

7. 16 

41.85 

0.00 

8. 11 1 

| 

49. 92 

41. 81 

0.04 

27. 88 

9. 68 

41. 80 

0.05 

IO.4O j 

52. 22 

41. 82 

0.03 

30.40 

12. 21 

41. 81 

0.04 

*2. 73 

54-59 

41. 86 

0.01 

33-07 

14.90 

41.83 

0. 02 

> 5-38 

57. 20 

41.82 

0.03 

35.60 

17.40 

41. 80 

O. 05 

17.56 1 

45 59-57 

42. 01 

0.16 


38-13 

*9-90 

4*-77 

O. 08 

19. 72 

46 1.52 

41. 80 

0.05 


40.59 

22. 37 

41.78 

O. 07 

22.00 

3- 86 

41. 86 

0.01 


43-40 

25.25 

41.85 

O. OO 

24.36 

6. 20 

41.84 

0.01 


4576 

27. 60 

41.84 

O. OI 

26.59 

8.44 

41.85 

0.00 * 

48.15 

30.00 

41.85 

O. OO 

28.80 

10. 68 

41. 88 

0.03 


50. 60 

32.40 

41.80 

O. 05 

3108 

12. 82 

4174 

0. II 

1 

52. 81 

3470 

41.89 

O. 04 

33- 37 

15. 18 

41.81 

0.04 


55.21 

37.10 

41.89 

O. 04 

7 23 35.53 

7 46 *732 

0 22 41.79 

0.06 


7 24 57.48 

7 47 39- 3° 

0 22 41.82 

O. 03 

7 23 41.40 

7 46 23.29 

0 22 41.89 

0.04 

1 

1 

7 25 3.20 

7 47 45'i 

0 22 41.91 

O. 06 

43- 76 

25. 60 

41.84 

0.01 

! 

5.60 

- 47- 47 

41.87 

O. 02 

46. l6 

27.99 

4183 

0. 02 


8.43 

j 50.31 

41.88 

O. 03 

48.77 

30. 59 

41.82 

O.O3 

! n.07 

52.90 

4*-83 

O. 02 

51. 6l 

33-4* 

41.80 

0.05 

1 

i *3-** 

55.08 

4* -97 

O. 12 

54-5* 

36.29 

41.78 

O. 07 

! '5- 7° 

57 - 6 o 

4*-90 

O. 05 

23 57-21 

39.00 

41.79 

O. 06 


18.00 

47 59-90 

41.90 

O. 05 

24 0. 13 

41.91 

41.78 

O. 07 


20.40 

48 2. 25 

4**85 

O. OO 

2. 67 

44.50 

4183 

O. 02 


22.69 

4- 53 

41.84 

O. OI 

5-45 

47-30 

41.85 

O. OO 

1 


25.00 

6.82 

41. 82 

O.O3 

8.00 

49.80 

41.80 

O. 05 


27.41 

929 

41.88 

i O.O3 

10.47 

52.24 

4*. 77 

0.08 


29.70 

11.56 

41. 86 

O. OI 

*2. 73 

54-57 

4184 

O. OI 

J 

31-83 

j 13- 77 

41.94 

O. 09 

*4.90 

56.80 

j 41.90 

O. 05 


34-00 

15 . 9 ° 

41.90 

0.05 

i 7 24 17.32 

7 46 59- 29 

1 0 22 41.97 

O. 12 


7 25 36.21 

! 7 48 18.12 

0 22 41.91 

O. 06 
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TELEGRAPHIC DETERMINATION OF LONGITUDES 


Time signals received at Panama in the comparison between the Paita and Panama chronometers —Continued. 


Date. 

Signals sent from 
Paita. 

Chron. No. 1254. 

Signals received at 
Panama. 

Chron. No. 1295. 

Difference. 

. 

V . 

" 

j 

! Date. 

Signals sent from 
Paita. 

Chron. No. 1254. 

Signals received at 
Panama. 

Chron. No. 1295. 

Difference. 

V. 

1884. 

A. 

m. 

5. 

A. m. 

s. 

h. 

m. 

5. 

s. 

1884. 

A. 

m. 

5. 

A. 

m. 

s. 

A. 

m. 

S. 

s. 

Mar. 3 

7 

25 

42. 79 

7 48 

24. 72 

O 

22 

41.93 

0.08 

Mar. 9 

6 

'50 

28. 78 

7 

13 

15. IO 

0 

22 

46.32 

0.00 




44.80 


26. 80 



42.00 

0.15 




31.65 



17.98 



46.33 

0. OI 




46.87 


28.80 



41.93 

0. 08 

i 



34-61 



20. 88 



4627 

0.05 




49. CX) 


30. 88 



41.88 

0.03 




37 - 4 i 



23. 77 



46.36 

0.04 




51. 68 


33-42 



41.74 

0.11 




40.30 



26.59 



46.29 

0.03 




54-32 


36.10 



41.78 

0.07 




43 - 22 



29. 50 



46. 28 

0.04 




57.15 


38- 95 



41. 80 

0.05 




46.00 



32.30 



46.30 

0. 02 



25 

59 - 65 


41.50 



41.85 

0.00 




48.86 



35 - *6 



46.30 

O. 02 



26 

2. 20 


44.00 



41. 80 

0.05 




51.62 



37-90 



46. 28 

0.04 




4 -83 


46.65 



41.82 

0.03 




54 - 30 



40. 6l 



4631 

O. OI 




7-47 


49. 24 



41.77 

0.08 


6 

50 

57.00 

7 

13 

43 - 3 ° 

0 

22 

46.30 

0.02 




10.00 


51.88 



41.88 

0.03 















12.63 


54.40 



41-77 

0.08 


6 

51 

5.17 


13 

51. 60 

0 

22 

46.43 

O. II 




15. 17 

7 48 

56.95 

O 

22 

41.78 

0.07 




8.35 



54.68 



46.33 

O. OI 


7 

26 

18.00 

. . . 

• 








u. 08 


13 

57 - 42 



46.34 

0.02 










■ 




14.00 


14 

0.30 



46. 30 

0. 02 


Mean difference, 74 signals 

. . . . 

O 

22 

41.849 

±0 .005 




16. 80 



3. II 



46.31 

O. OI 

Mar 9 

6 

48 

37-94 

7 " 

24. 28 

O 

22 

46.34 

0.02 ; 



19.49 



5.81 



46.32 

0.00 




40. 54 


26.89 



46.35 

0.03 




22. 22 



8.56 



46.34 

0.02 




43-21 


29.5° 



46.29 

O.O3 




25. 20 



11. 50 



46.30 

O. 02 




45 70 


32. 27 



46.57 

O. 25 




27.95 



14.24 



4629 

0.03 




48.24 


34 - 63 



46.39 

O. 07 




30.60 



16.90 



46.30 

0.02 




50. 81 


37 -00 



46.19 

0.13 




33-17 



19 .50 



4633 

0.01 




53-39 


39 - 70 



46.3* 

O. OI 




36.17 



22.42 



4625 

O. 07 




55-55 


42.90 



46.35 

O. 03 




38.95 



25. 28 



4633 

O. OI 


48 

59 - 4 ° 


45-74 



46.34 

0.02 | 



41.71 



28.00 



46.29 

0.03 



49 

I. 90 


48.29 



46.39 

O. 07 


6 

51 

44.41 

7 

14 

30. 70 

0 

22 

46 . 29 

0.03 




4. 6l 


51.00 



46.39 

O. 07 










* 





7 . IO 


53-49 



46 . 39 

O. 07 


6 

51 

50.06 

7 

14 

36.48 

0 

22 

46.42 

O. IO 




9.68 


56.00 



4632 

0.00 




52 . 76 



39.08 



46.32 

0.00 




12. 29 

11 

58 . 54 



46. 25 

O. 07 




55 94 



42. 21 



46.27 

O. 05 


6 

49 

14. 8l 

7 12 

1.15 

O 

22 

46.36 

O. 04 



51 

58.80 



45 -05 



46 25 i 

| 

O. 07 













52 

1. 73 



48.00 



46.27 

O. 05 


6 

49 

20.68 

7 12 

7.00 

O 

22 

46.32 

0.00 

























4 - 54 



5 °. 85 



46.31 

0.01 




23 - 59 


9.90 



46.31 

O. OI 

























7 - 05 



53 40 



46.35 

0.03 




26. 26 


12.55 



4629 

O. 03 







- 1 


















9 * 97 



56. 22 



46.25 

0.07 




29.07 


15-33 



46. 26 

O. 06 















31.88 


18.12 



46. 24 

O. 08 




12. 37 


14 

58.70 



46.33 

0. OI 














14.64 


15 

1.10 



46.46 

0.14 




34.71 


21.00 



46.29 

O. 03 




1 




1 

















17.00 



3 - 30 



46.30 

0. 02 




3748 


23 .75 



46.27 

O. 05 















40.56 


26.80 



46. 24 

O. 08 




19 .59 



5.90 



46.31 

O. OI 














22.12 



8.45 



4633 

O. OI 




43 - 4 ° 


29. 70 



46.30 

O. 02 

























24. 72 



11.00 



46.28 

O. 04 

( 


46.31 


3265 



46.34 

O. 02 






















6 

5 2 

27.03 

7 

15 

13.40 

0 

22 

46.37 

O. 05 



49 - 29 


35.57 



46. 28 

O. 04 















52. 20 


38.50 



46.30 

O. 02 


Mean difference, 75 signals 


0 

22 

46 . 320 

dto. 004 




55.00 


4 '-36 



46. 36 

O. 04 

Mar. 13 

7 

5 

45.40 

7 

28 

34-00 

0 

22 

48. 60 

1 O. OI 



49 

58.40 


44.70 



46. 3 ° 

O. 02 




48.91 



37 . 50 



48.59 

0.00 


6 

5 ° 

1.51 

7 12 

47.89 

O 

22 

46. 38 

O. 06 




54 - 54 



43-29 



48.75 

0.16 


6 

50 

16.30 

7 13 

2. 69 

0 

22 

46. 39 

0.07 



5 

59.00 



47.64 



48. 64 

0.05 




19.61 


5.9O 



46. 29 

O. 03 



6 

2.83 



5148 



48. 65 

0.06 




22. 89 


9. 21 



46.32 

0.00 




6.69 



55 - 3 i 



48. 62 

0.03 


6 

50 

25 - 73 

7 13 

12 . IO 

O 

22 

46. 37 

0.05 

! 

7 

6 

9 - 77 

7 

28 

58.40 

0 

22 

48. 63 

0.04 


Digitized by v^ooQie 









IN MEXICO AND CENTRAL AND SOUTH AMERICA 


111 


Time signals received at Panama in the comparison between the Paita and Panama chronometers— Continued. 


Date. 


1884. 
Mar. 13 


Signals sent from 
Paita. 

Chron. No. 1254. 

Signals received at 
Panama. 

Chron. No. 1295. 

Difference. 

V. 

h. m. s. 

h. m. s. 

h. m. s. 

s. 

7 6 12.76 

7 29 1.39 

0 22 48.63 

0.04 

15.69 

4. 27 

48. 58 

0.01 

18. 20 

6.89 

48.69 

0.10 

21. 20 

9 - 73 

48.53 

0.06 

24.5! 

13- *8 

48.67 

0.08 

27. 60 

16.15 

48.55 

0.04 

3 1 * 33 

19.89 

48. 56 

0.03 

7 6 34.00 

7 29 22.73 

0 22 48.73 

0.14 

7 6 40.22 

7 29 28.99 

0 22 48. 77 

0.18 

43 - 30 

3 1 - 9 ° 

48. 60 

0.01 

46.61 

35 - >8 

48.57 

0. 02 

49.81 

38.40 

48.59 

O. OO 

52.82 

41.47 

48.65 

O. 06 

55-94 

44 - 5 ° 

48.56 

O. 03 

59 - *3 

47-67 

48.54 

O. 05 

7 2.00 

50.61 

48. 6l 

O. 02 

4.69 

53-21 

48.52 

0.07 

7.40 

56.00 

48. 60 

O. OI 

10.11 

29 58.70 

48.59 

0.00 

12. 71 

30 1.31 

48. 60 

0.01 

15.86 

4 - 5 ° 

48. 64 

O. 05 

18.81 

7.40 

48.59 

0.00 

7 7 21.81 

7 30 10.39 

0 22 48. 58 

O. OI 

7 7 28.09 

7 30 16.69 

O 22 48. 60 

0.01 

31.29 

19.90 

48. 6l 

0. 02 

34.39 

23.00 

48.61 

O. 02 

3770 

26.24 

48.54 

0.05 

40.90 

29.49 

48.59 

O. OO 

44.29 

32.82 

48 . S 3 

0.06 

47 - 3 « 

3590 

48.59 

0.00 

5032 

3891 

48.59 

0.00 

53 - 39 

41.94 

48.55 

O.O4 

56.69 

4531 

48.62 

0.03 

7 59-78 

48.32 

48 .54 

0.05 

8 2.80 

5 *. 37 

48 .57 

0. 02 

6.00 

54.58 

48. 58 

O. OI 

8.57 

30 5719 

48.62 

0.03 

7 8 11.46 

7 31 0.01 

O 22 48. 55 

O.O4 

7 8 17.96 

7 3 i 6.53 

O 22 48.57 

0.02 

21.84 

10.41 

48.57 

O. 02 

25.65 

14.24 

4859 

0.00 

29. 60 

l8. 20 

48. 60 

0.01 

33 - 23 

21. 8l 

48. 58 

O. OI 

37.00 

25 59 

48. 59 

O. OO 

40.35 

28.93 

48. 58 

O. OI 

44.46 

33 -00 

48. 54 

O. 05 

47.86 

36.44 

48. 58 

O. OI 

5144 

40.08 

48. 64 

0.05 

54 - 58 

43.20 

48. 62 

0.03 

8 58.09 

46. 66 

48.57 

O. 02 

9 *• 58 

50.10 

48.52 

0.07 

5 - '9 

53 - 79 

48.60 

O. OI 

7 9 8.93 

7 3 1 5751 

0 22 48.58 

0. OI 


Date. 

1 Signals sent from 

1 Paita. 

Chron. No. 1254. 

Signals received at 
Panama. 

Chron. No. 1295. 

1 

Difference. 

V. 

1884. 

h. m. s. 

h. m. s. 

| h. m. s. 

S. 

Mar. 13 

7 9 >4.71 

7 32 3-33 

j 0 22 48.62 

0.03 


17.65 

6. 22 

r>» 

U"» 

00 

O. 02 


20. 79 

9.36 

48.57 

0.02 


24. 50 

13.00 

48.50 

O.O9 


28. 32 

16. 90 

48.58 

O. OI 


3«-53 

20.15 

48. 62 

0.03 


34.60 

23.16 

48.56 

O.O3 

i 

38.46 

27.00 

48.54 

O. 05 


41.90 

30.45 

48.55 

O. 04 


45- *9 

33- 76 

48.57 

O. 02 


4863 

37- *2 

4849 

’ 0. IO 

i 

5 1 - 83 

40.40 

48.57 

O. 02 


54-90 

43-46 

48.56 

0.03 


9 58.00 

46.60 

48. 60 

O. OI 


0 

0 

7 32 49- 7° 

O 22 48. 60 

0.01 


Mean difference, 75 signals . . . 

O 22 48. 59I 

±0.004 

Mar. 14 

7 6 31. 24 ] 

7 29 20.90 

0 22 49.66 

0. 22 


35-49 

25.00 

1 49-5' 

0.07 


38. 48 

27.97 

! 49- 49 

0.05 


41.99 

31-42 1 

49- 43 

0.01 


45- *4 

34- 63 

49- 49 

O. 05 


48. 22 

37- 70 

49.48 

0.04 


51. 80 

41. 17 

49- 37 

0.07 


55-19 

44.67 

49.48 

0.04 


6 58.64 

48. IO 

49.46 

0.02 


7 3- *2 

52.58 

49.46 

O. 02 


6.00 

55 51 

49- 5» 

O. 07 


7 7 9- 3i 

7 29 58.75 

O 22 49.44 

0.00 


7 7 *6.40 

7 30 5- 93 

O 22 49.53 

O.O9 


20. OO 

948 

49 48 

O.O4 


2348 

12.95 

49- 47 

O.O3 

1 

27.4O 

16. 88 

49.48 

O.04 


31.00 

20.40 

49.40 

O. 04 


34-10 

23- 58 

49.48 

O.04 


37-00 

26.49 

49.49 

O. 05 


40.55 

29.98 

49-43 

O. OI 


43- 54 

32. 97 

49- 43 

O. OI 


46.97 

36.38 

49.41 

O. 03 


50-35 

39- 72 | 

49- 37 

0.07 


53- 3i 

42. 75 

49.44 

0.00 


<-n 

ps 

00 

OO 

46.34 

49.46 

0. 02 


8 0.00 

49-44 ! 

49 44 

0.00 


7 8 3. 10 

7 30 52.58 

0 22 49.48 

O.O4 

: 

7 8 9.50 

7 30 59-00 

0 22 49.50 

0.06 


12. 80 

31 2.24 

49-44 

O. OO 


16. 25 

5.68 

49- 43 

O. OI 

! 

19. 80 

9- 23 

49- 43 

O. OI 

i 

23.OO 

12.49 

49.49 

O. 05 


26. 50 

15.98 

49.48 

O.O4 


30.00 

1945 

49-45 

O. OI 


7 8 33.21 

7 22.70 

l 22 49 49 

O. 05 
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TELEGRAPHIC DETERMINATION OF LONGITUDES 


Time signals received at Panama in the comparison betiveen the Paita and Panama chronometers —Continued. 


Date. 

Signals sent from 
Paita. 

Chron. No. 1254. 

Signals received at 
Panama. 

Chron. No. 1295. 

Difference. 

V. 

Date. 

Signals sent from 
Paita. 

Chron. No. 1254. 

Signals received at 
Panama. 

Chron. No. 1295. 

Difference. 

V. 

00 

$ 

h. m. s. 

h. m. s. 

h. m. s. 

, 

1884. 

h. m. s. 

h. m. s. 

h. m. s. 

, 

Mar. 14 

7 8 36 - 5 « 

7 31 25.96 

0 22 49.45 

0.01 

Mar. 14 

7 9 39-95 

7 32 29- 38 

0 22 49.43 

0. 01 


40.51 

29. 93 

49 - 42 

0. 02 


43 - 05 

32.48 

49 * 43 

0. 01 


43 90 

33 * 30 

49.40 

O.O4 


7 9 45-79 

7 32 35-21 

0 22 49.42 

0. 02 


47.00 

36.40 

49.40 

0.04 

1 

7 9 5 1 - 9 ° 

7 32 41-39 

0 22 49.49 

0. 05 


50.55 

39 -96 

49.41 

0.03 

! 

55.46 

44.88 

49 * 42 

0. 02 


53-40 

42.89 

49-49 

0.05 


9 58.86 

48.25 

49 * 39 

0. 05 


7 8 55.94 

7 31 45-40 

O 22 49. 46 

O. 02 


10 1.70 

51.14 

49.44 

0. 00 


7 9 •• 40 

1 7 3 i 50.93 

O 22 49.53 

O. 09 


4 * 77 

54- 20 

49 * 43 

I 0.01 


4. 58 

5409 

49 - 5 * 

O. 07 


7. 82 

32 57 -19 

49 * 37 

0. 07 


7. 78 

3 1 57 - 19 

49*41 

O. 03 


10. 77 

33 0.21 

49*44 

0. 00 


11.00 

32 0.41 

49.4I 

0.03 


14 - 38 

383 

49 * 45 

O.OI 


14. 33 

3 - 70 

49*37 

O. 07 


17-63 

7.00 

49 * 37 

0.07 


17. 3 > 

6. 72 

49.41 

O. 03 


20. 62 

10.00 

49 * 38 

0.06 


; 21 .II 

10. 55 

! 49*44 

0.00 i 


23.64 

13* 08 

49*44 

0.00 


24.68 

14.00 

! 49 - 32 

0.12 


26. 80 

16.19 

49 * 39 

0.05 


1 28. 27 

17.62 

49 * 35 

0.09 


30 . 14 

19 * 59 

49 * 45 

0.01 


' 3 I .46 

20. 88 

49.42 

0.02 | 


33 - 37 

22. 79 

49 * 42 

0. 02 


34 - 40 

23.81 

49*41 

0.03 ! 

7 10 36.52 

7 33 25.95 

0 22 49.43 

O. OI 


7 9 37- 20 , 

| 7 32 26.60 

O 22 49.40 j 

°-°* i 

Mean difference, 72 signals . . . 

0 22 49.443 

drO. 004 


Time signals received at Panama in the comparison between the Libertad and Panama chronometers. 



Signals sent from 

Signals received at 






: 

Signals sent from 

Signals received at 





Date. 

La Libertad. 

Panama. 

Difference. 

V. 

Date. 

La Libertad. 

Panama. 

Difference. 1 

V. 


Chron. No. 1470. 

Chron. No. 1295. 






Chron. No. 1470. 

Chron. No, 

. 1295. 





1884. 

h. 

m. 

s. 

h. 

m. 

s. 

h. 

m. 

s. 

i 5 • 

1884. 

h. 

m. 

s. 

*■ 

m. 

s. 

h. 

m. 

s. 

s . 

Mar. 22 

13 

51 

0. 38 


• * 



• ■ 


. . 

Mar. 22 

13 

52 

0. 70 

8 

46 

4.24 

5 

5 

56.46 1 

0. 12 




300 

8 

45 

6. 71 

5 

5 

56.29 

0.05 




2.48 



6. 19 



56.29 

O. 05 




5-44 



9. 11 



56.33 

0.01 




433 



8.00 



56. 33 

O.OI 




7 * 65 



11*37 



56.28 

0.06 




6. 20 



9. 80 



56.40 

O. 06 




10.00 



* 3 - 59 



56.41 

0.07 




8.00 



11. 69 



56.31 

ro 

O 

o' 




12. 32 



l6. OO 



56.3* 

0.02 


13 

52 

9. 80 

8 

46 

13-54 

5 

5 

56. 26 

0.08 




1531 



18.94 



56.37 

0.03 





8 

46 









17.82 



21.47 



56 . 35 

0.01 


13 

52 

15 * 39 

19.04 

5 

5 

56.35 

O. OI 




20. 20 



2 3 - 79 



56 .41 

0.07 




18. 29 



21. 90 



56.39 

O. 05 




22.45 



26. 04 



56.41 

0.07 




20. 62 



24. 26 



56.36 

O. 02 




24 * 75 



28.34 



56 .41 

0.07 




23.00 



26.68 



5632 

O. 02 




26.84 



30 . 50 



56.34 

0.00 




2 5 - 33 



28.99 



56.34 

O. OO 




29.00 



32 . 72 



56.28 

0.06 




27. 33 



31.00 



56.33 

O. OI 




31-33 



34 96 



56.37 

0.03 




29.40 



33 * °o 



56.40 

O. 06 


13 

51 

33-46 

8 

45 

37 -11 

5 

5 

56.35 

0.01 




3142 



35 *<>o 



56 . 4 2 

O. 08 





8 





56.29 





33 - 45 



37 * 09 



56.36 

O. 02 


13 

51 

41-43 

45 

54 -14 

5 

5 

0.05 




35 - 45 



39 * 05 



56.40 

0.06 




43-67 



47 - 3 ° 



56 . 37 

0.03 




37-49 



41.04 



56.45 

O. II 




45 - 78 



49-48 



56 .30 

0.04 




39 - 37 



43.00 



56.37 

O.O3 




48 . OO 



51.70 



56. 30 

0.04 




41.50 

8 

46 

45 * 14 

5 

5 

5636 

O. 02 




50. 26 



53 - 9 2 



56 - 34 

0.00 


13 

52 

45 - 5 ® 










52 . 56 



56. l8 



56.38 

0.04 














54.60 


45 

58. 26 



56 . 34 

0.00 


13 

52 

52.00 

8 

46 

55*71 

5 

5 

56.29 

O. 05 




56. 70 


46 

O* 39 

5 

5 

56.31 

003 




54 -17 


46 

57.83 



56.34 j 

0.00 


13 

51 

58.63 

8 

46 

2. 32 

5 

5 

5631 

0.03 


13 

52 

56.44 

8 

47 

0.08 

5 

5 

56.36 1 

0.02 
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Google 








IN MEXICO AND CENTRAL AND SOCTEt AMERICA. 


Date. 


1884. 

Mar. 22 


Mar. 23 


Time signals received at Panama in the comparison behveen the Libertad and Panama chronometers —Continued. 


Signals sent from Signals received at 

La Libertad. Panama. Difference. ; 

Signals sent from 
Date. La Libertad. 

Signals received at 
Panama. 

I )ifference. 

Chron. No. 1470. Chron. No. 1295. 

Chron. No. 1470. 

Chron. No. 1295. 



h . m . s . 

h . m . s . 

//. m . s . 

s . 

13 52 59 23 

8 47 2.88 

5 5 56.35 

0. OI 

S 3 2- 3 ° 

5 - 95 

56- 35 

0. OI , 

4 - 9 S 

8.69 

56. 26 

0.08 

7. 80 

11-43 

56.37 

0.03 

IO. 30 

13-92 

56.38 

0.04 

12. 79 

16. 69 

56. 10 

0. 24 

15 - 73 

> 9 - 34 

56.39 

0.05 

18.16 

21. 80 

56.36 

0. 02 

20. 50 

24. 16 

56.34 

O. OO 

22. 70 

26.49 

56. 21 

O- 13 

24.98 

28. 66 

56.32 

O. 02 

13 S3 27.21 

8 47 30.90 

5 5 56. 3 1 

O. 03 

13 S3 32.00 

8 47 35.68 

5 5 56.32 

0.02 

34 - 61 

38.30 

5631 

O. 03 

37-10 

40. 76 

56 34 

O. OO 

39 - 19 

42.84 

56.35 

O. OI 

4 i -33 

45.00 

56.33 

0. OI 

43 -61 

47. 28 

56 . 33 

0.01 

46. OO 

49 - 59 

56.41 

0.07 ; 

48. 08 

51.71 

56 . 37 

°-°3 

50. 12 

53 - 76 

56 . 36 

0.02 

52.52 

56. 18 

56.34 

0.00 1 

55 - >4 

47 5 «- 79 

56.35 

0. OI 

57-51 

48 1. 15 

56. 36 

0. 02 

S 3 59-85 

3-48 

56 . 37 

0.03 j 

54 2. 17 ! 

5 - 79 

56.38 

0.04 j: 

>3 54 4-51 

! 8 48 8. 13 

5 5 56.38 

0.04 j 

Mean difference, 72 signals .... 

5 5 56.344 

±0. 004 

13 16 39.23 

8 10 42.30 

5 5 56.93 

°- °5 

42. 00 

45- 00 

57 -00 

0.02 | 

44.67 

47* 7i 

56 .96 

0.02 h 

1 

47-43 

50. 45 

56 .98 

0.00 

50.19 

S 3 - 12 

57-07 j 

0.09 

S 3 - 3 ° 

56.30 

57.00 

0.02 

56. 12 

IO 59 . II 

: 57.01 

°-°3 , 

l6 59. 48 

II 2. 49 

56.99 

0.01 ! 

17 2.50 

5.50 

57-00 

0.02 

5 - 45 

8. 46 

56.99 

0.01 

8.47 

11.44 

57-03 

0.05 

'i-43 

* 4 - 43 

57.00 

0.02 , 

14. OO 

17. 00 

57-00 

o. 02 

* 6-53 

19.52 

57 -01 

: 0. 03 

*3 17 * 9-49 

8 11 22.52 

5 5 56.97 

0.01 j 

13 17 26.53 

8 11 29.57 

5 5 5696 

0.02 

29. 00 

32.00 

57.00 

O. 02 

32 . 50 

35-50 

57.00 

! O. 02 

35-89 

38.90 

56.99 

O. OI 

38.00 




42. 49 

45.50 

56.99 

0. OI 

13 17 45-54 

8 11 48.56 

5 5 56.98 

i 0.00 , 


11959 D L-15 


h. 

HI. 

s . 

//. 

Hi. 

S. 

h. 

Hi. 

s . 

13 

n 

48.39 

8 

I I 

51-40 

5 

5 

56.99 



51.11 



54.16 



56.95 



54.00 



56.96 



57.04 



56.55 


II 

59 57 



56.98 


17 

58.89 


I 2 

I. 96 



56.93 


iS 

•■43 



4- 44 



56.99 



4. OO 



7.09 



56.91 

! 3 

18 

7.09 

8 

12 

10. 10 

5 

5 

56.99 

13 

18 

14. 80 

8 

12 

17.85 

5 

5 

56.95 



18. 18 



21.20 



56.98 



21. 29 



24 . 3 ° 



56.99 



24- 35 



27-36 



56.99 



27-39 



3045 



56.94 



30- 59 



3361 



56.98 



33-63 



3671 



56.92 



36.30 



3942 



56. 88 



39.00 



42. 00 



57.00 



42. 00 



45-00 



57.00 



45- 17 



48. 16 



57.01 



47.- 97 



50.98 



56.99 



50. 95 



54.00 



56. 95 



54.00 



57.00 



57.00 

13 

18 

56.87 

8 

12 

59.90 

5 

5 

56. 97 

1 3 

*9 

6. 72 

8 

13 

9.86 

5 

5 

56.86 



10. 18 



>3- 15 



57-03 



13. 21 



l6. 22 



56.99 



16. 22 



19- 23 



56.99 



19.71 



22. 70 



57.01 



22. 65 



25.69 



56. 96 



25- 45 



28. 45 



57.00 



28.49 ; 



31-50 



56.99 



3 1 - 54 



34.51 



57-03 



3480 



37-78 



57.02 



38. OO 



41. OO 



57-00 



4100 



44.00 



57.00 



44-30 



47- 28 



57.02 



47-39 



50. 40 



56.99 

13 

l 9 

5063 

8 

13 

53- 67 

5 

5 

56.96 

13 

19 

58.41 

8 

14 

! -45 ^ 

5 

5 

56.96 


20 

1.05 i 



4.00, 



57-05 



3-98 



6. 97 



57.01 



7- *2 



IO. 12 



57.00 



10. 50 



13-49 ! 



57.01 



*3-55 



16.58 



56- 97 



16. 72 



19. 69 



57-03 



19. 64 ! 



22. 62 



57.02 



22. 82 



25. 80 



57.02 



25.7O 



28. 74 



56.96 



29. IO 



32. 10 



57.00 

13 

20 

32.00 

8 

14 

35-07 ! 

5 

5 

56.93 
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o. 01 
o. 03 
o. 06 
o. 00 
0.05 
o. 01 
o. 07 
o. 01 

o. 03 

O. GO 
O. OI 
o. OI 
o. 04 
o. 00 
o. 06 
o. 10 

O. 02 
O. 02 

o. 03 
o. OI 
o. 03 

O. 02 
O. OI 

O. 12 

o. 05 

O. OI 
O. OI 

o. 03 

O. 02 
O. 02 
O. OI 

o. 05 
o. 04 

O. 02 
O. 02 

o. 04 

O. OI 
O. 02 

O. 02 

o. 07 
o. 03 

O. 02 

o. 03 

O. OI 

o. 05 
o. 04 
o. 04 

O. 02 
O. 02 

o. 05 
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TELEGRAPHIC DETERMINATION OE LONGITUDES 


Time signals received at Panama in the comparison behveen the Libert ad and Panama chronometers —Continued. 


Signals sent from Signals received at 
Date. Da I.ibertad. Panama. i Difference. 

Chron. No. 1470. Ghron. No. 1295. 


1884. 

h. 

m. 

s. h. m. 

s. 

h. 

m. 

Si 

s. 

Mar. 

23 

*3 

20 

35-25 

8 14 

3»- 30 

5 

5 

56.95 

0.03 1 





38-45 


41-45 j 



57.00 

O. 02 



13 

20 

41.60 , 

8 14 

44.65 ! 

5 

5 

56.95 

0.03 



Mean difference/74 

signals 


5 

5 

56.985 

ztO. OO3 

Mar. 

24 i 

13 

37 

57-21 






. 



38 

0. 45 










3.60 



• • 







6. 30 










8. 88 




. 






11-54 










14.40 






.. 




16. 85 

8 

32 

19. 20 

5 

5 

5765 

O. 03 



19. 50 



21.83 



57.67 

O. 05 



22. 20 



24. 60 



57-60 

O. 02 



25.09 



27 47 



57.62 

O. OO 



27.94 



30.29 



5765 

O. 03 



30 . 83 



33 - 2 ° 



5763 

O. OI 



33 - 59 



35-92 



5767 

O. 05 

13 

38 

37- 12 

8 

32 

39.60 

5 

5 

57.52 

O. IO 

*3 

38 

44.00 

8 

32 

46.49 

5 

5 

57 - 5 1 

O. II 



47. 10 



49 - 43 



57-67 

O. 05 



50.19 



52-53 



57-66 

O. 04 



52.57 



54 - 99 



57-58 

O. 04 



54.80 



57-21 



57-59 

0.03 



57. 28 


32 

59.61 



57 - 67 

O. OS 


38 

59- 68 


33 

2.00 



57.68 

O. 06 


39 

2.00 



4.41 



57 - 59 

0.03 



4 - 75 



7.09 



57.66 

O. 04 



752 



9.85 



57 - 67 

! 0.05 



10.09 



12.44 



57-65 

0.03 



12.67 



15.00 



57 - 67 

0. 05 



15.16 



17.50 



57.66 

0. 04 



17-53 



> 9-93 



57.60 

0. 02 

>3 

39 

20.92 

8 

33 

23 - 50 

5 

5 

57-42 

0. 20 

13 

39 

28. 16 

8 

33 

3 °. 54 

•5 

5 

57.62 

0. 00 



30.94 



33-3 > 



57-63 

0. 01 



33-57 



35 - 9 ° 



57-67 , 

0. 05 



36.41 



38.72 



57-69 

0. 07 



39 40 



41.76 



57-64 

0. 02 

! 3 

39 

42.42 

8 

33 

44 . 80 

5 

5 

57.62 

0. 00 


Signals sent from Signals received at 
Date. I .a Libertad. Panama. Difference. 



Chron 

. No. 1470. j 

Chron. No. 1295. 






1884. 

//. 

in. 

s. 

//. 

///. 

s. 

//. 

nh 

s. 


Mar. 24 

! 3 

39 

45.84 

8 

33 

48. 26 

5 

5 

57 

58 

0.04 




48. 66 



51. 00 



57 

66 

0.04 




51.40 



53-73 



57 

67 

0.05 




54 . 38 



56.68 



57 

70 

0.08 



39 

57 44 


33 

59.85 



57 

59 

0.03 



40 

0. 62 1 


34 

3- «o 



57 

52 

0. IO 




3 ; 72 



6. 10 



57 

62 

0.00 




7. OO 



9. 49 



57 

5 i 

0.11 


! 3 

40 

IO. 96 

8 

34 

1331 

5 

5 

57 

65 

• 0.03 


13 

40 

16. 97 

8 

34 

19. 40 

5 

5 

57 

57 

0.05 




IQ. 82 



22. 19 



57 

63 

0.01 




23. 20 



25-57 



57 

63 

0.01 




26. 45 



00 



57 

7 i 

0.09 




29. 62 



32.00 



57 

62 

0.00 




32 . 74 



35 -<» 



57 

74 

0. 12 




35-70 



38.09 



57 

61 

0.01 




38.60 



40.97 



57 

63 

0.01 




4 * 53 



43-89 



57 

64 

0. 02 




44-23 



46.61 



57 

62 

0.00 




47- 12 



49. 50 



57 

62 

0.00 




50.00 



52-38 



57 

62 

0.00 




53.08 



55-50 



57 

58 

0.04 




55-49 


34 

58.00 



57 

49 

0.13 


! 3 

40 

58. 28 

8 

35 

O. 69 

5 

5 

57 

59 

0.03 


13 

4 i 

4.38 

8 

35 

6. 90 

5 

5 

57 

48 

0.14 




7.89 



10. 30 



57 

59 

0.03 




11. 29 



13.69 



57 

60 

0. 02 




14. 76 



17. 10 



57 

66 

0.04 




18. 15 



20. 50 



57 

65 

0.03 




21. 00 



23 45 



57 

55 

0. 07 




23.97 



26. 51 



57 

46 

0. 16 




26.95 



29.40 



57 

55 

0.07 




29.98 



32. 33 



57 

65 

0.03 




33 - 40 



35-78 



57 

62 

0.00 




36.80 



39- 16 



57 

64 

0. 02 




39- 6 4 



42 . OO 



57 

64 

O. 02 




42. 60 



44 99 



57 

61 

O. OI 

1 



45 -46 ! 



47.86 



57 

60 

O. 02 

! 

>3 

4 i 

48.80 

8 

35 

51 . 14 

5 

5 

57 

66 ; 

O. 64 


Mean difference, 

68 signals 


5 ~ 

5 

57 

616 

iO. 005 
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Date. 

1884. 
Mar. 2*2 


Time signals received at La Libertad in the comparison^between the Panama and Libertad chronometers. 


h. 


sent from 

Signals received at 






Signals sent from 

Signals received at 





mama. 

La Libertad. 

Difference. 

V. 

Date. 

Panama. 

La Libertad. 

Difference. 

7\ 

No 

1295. 

Chron. No 

1470. 






Chron. No. 1295. 

Chron. No. 1470. 





m. 

s. 

h. 

m. 

s. 

//. 

///. 

s. 

s. 

1884. 

//. 

///. 

s. 

h . 

///. 

s. 

//. 

///. 

s. 

S. 

39 

37 - 10 






. 


Mar. 22 

8 

42 

23.69 

1 S 

48 

20. 92 

5 

5 

57 - 23 

O. 04 


40.57 

• 





. 



1 


26. 64 



23. 92 



57.28 

O. OI 


44.00 

13 

45 

41-38 

5 

5 

57-38 

0. 11 




29. 49 



26.79 



57.30 

O. 03 


47-50 



44.82 



57.32 

0. 05 




32. 40 



29. 66 



57.26 

O. OI 


51. 20 



48.59 



57.39, 

0. 12 




35.00 



32 . 15 



57 - 15 

O. 12 


55.04 



52.31 



57-27 ’ 

O. OO 




38- 03 



35-48 



57-45 

O. l8 

39 

58. 20 



55-59 



57 39 

O. 12 




41. 11 



38.38 



57 - 27 

O. OO 

40 

1. 20 


45 

58.46 



57.26 

O. OI 




4409 



41-43 



57 - 34 

O. 07 


4 - *7 


46 

1.48 



57 - 3 ' : 

O. 04 


8 

42 

46. 99 

*3 

48 

44.31 

5 

5 

57-32 

O. 05 


7. 20 



4.42 



57-22 

O. 05 


8 

42 

55 -16 

13 

48 

52. 60 

5 

5 

57-44 

O. 17 


10.04 



7 - 3 1 



57.27 

O. OO 



42 

57 - 36 


48 

54-85 



57-49 

O. 22 


12. 80 



10.00 



57.20 

O. 07 



43 

O. 04 









15.40 



12.51 



57 . II 

O. l6 




2.99 


49 

0. 25 



57- 26 

O. OI 


18.00 



15.29 



57-29 

O. 02 




5.89 



3 - " 



57.22 

O. 05 

40 

20. 30 

*3 

46 

* 7-59 

5 

5 

57 - 29 

O. 02 




8.80 



6. 00 



57 . 20 

O. 07 

40 

28.00 

*3 

46 

25-3* 

5 

5 

57 - 3 ' 

O. 04 




I I. 84 



904 



57.20 

O. 07 


31-30 



28. 51 



57.21 

O. 06 




14 - 58 









34-21 



31-43 



57.22 

0.05 




l8. 14 



15-38 



57 * 24 

O. 03 


37- 10 



34 - 39 



57 - 29 

O. 02 j 




21. 25 



18. 50 



- 57 * 25 

O. 02 


40.09 



37 - 29 



57. 20 

O. 07 




25 . OO 



22. 30 



57 - 3 ° 

O. 03 


43 - °5 



40. 30 



57 - 25 

O. 02 




28.17 



25-45 



57.28 

O. OI 


46 . OO 



43 - 30 



57.30 

O. 03 




3 1 - 57 



28. 84 



57 - 27 

O. OO 


49 . OS 



46. 22 



57 - *4 

O. 13 




34 - 73 



32.00 



57.27 

O. OO 


52.00 









8 

43 

38.00 

13 

49 

35-40 

5 

5 

57.40 

O. 13 


54 - 76 



52. 00 



57 - 24 

O. 03 


Mean difference, 68 signals 


5 

5 

57 - 274 

ztrO. 008 

40 

57 - 5 ° 



54-91 



57 - 4 i 

O. I4 











; - 










Mar. 23 

8 

4 

32. 88 

13 

10 

X 

d 

5 

5 

57-95 

O. 07 

4 i 

0.45 


46 

57-78 



57-33 

0.06 [ 
























35-85 



33 -80 



57-95 

O. 07 


3 - 45 







1 




3 s - 94 



36.81 



57-87 

O. OI 


6.44 


47 

3. 68 



57-24 

0.03 
























41.96 



39 - 9 1 



57-95 

i O. 07 

41 

9 - 35 

13 

47 

6.49 

5 

5 

57 - 14 

0.13 
























44.69 



42. 66 



57-97 

O. 09 

41 

20 . OO 

13 

47 

17. 26 

5 

5 

57. 26 

0.01 




47-71 



45.62 



57 - 9 ' 

O.O3 


22. 46 



19. SO 



57-34 

0.07 

| 



50 . 50 



48.38 



57.88 

O. OO 


25. 11 



22. 40 



57 - 29 , 

0.02 




53 - 58 



51-38 



57.88 

O. OO 


27. 62 



24. 86 


. 

57-24 

0.03 




56. 6l 



54-53 



57-92 

O. 04 


3°. 20 



27-43 



57-23 

0.04 



4 

59 - 58 


10 

57-44 



57.86 

O. 02 


33-00 



30. 11 



57.11 

0. 16 



5 

2. 62 


11 

0. 49 



57-87 

O. OI 


36. 02 



33-29 



57 - 27 

0.00 




5 - 5 ° 



342 



57-92 

O. 04 


3 s - 74 



35.82 



57.08 

0. 19 




9 . 28 



7.09 



57.81 

O. 07 


41.42 



38.70 



57.28 

0.01 




12. 45 



10. 30 



57-85 

O. 03 


44.02 



41-35 



57-33 

0.06 


8 

5 

15.61 

13 

11 

13. 45 

5 

5 

57-84 

O. 04 


46. 76 



44. 21 



57-45 

0. 18 


8 

5 

27. 53 

13 

11 

25.50 

5 

5 

57-97 

O. 09 


49. 70 



47.00 



57-30 

0.03 




3 °- 30 



28. 29 



57-99 

O. I I 


52. 70 



49-94 



57-24 

0.03 




33-49 



31-35 



57.86 

O. 02 


55.60 



52. 85 



57 - 25 

0.02 




36-75 



34-57 



57-82 

O. 06 

41 

58.50 

*3 

47 

55-79 

5 

5 

57 29 

0.02 




40. 18 



38.00 



57.82 

0. c6 

42 

7.00 

l 










43 - 58 



41-45 



57-87 

0. OI 


9. 28 

13 

48 

6. 83 

5 

5 

57-55 

0. 28 




46.65 



44 - 5 ' 



57.86 

0. 02 


12. 22 



9 - 45 



57.23 

0.04 




50 . OO 



47.90 



57-90 

O. 02 


14. 99 



12 . OO 



57.01 

0. 26 




53- *2 



5 °. 99 



57-87 

O. OI 


17,98 



15 - 14 



57. 16 

0. 11 




56.09 



53-99 

1 


57 - 9 ° 

O. 02 

42 

20. 72 

13 

48 

18. 05 

5 

5 

57 33 

0.06 


8 

5 

59.41 

13 

11 

57.25 

1 5 

5 

57-84 

O. 04 


Digitized by 


Google 
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TELEGRAPHIC DETERMINATION OF LONGITUDES 


Date. 

1884. 
Mar. 23 

1 


Time signals leeened at l.a f.ibertad in the comparison Jictsoeen the Panama and I.ibertad chronometers ( oiuinued. 


Signals 

sent from 

Signal 

s received at 







Signals sent from 

Signals received at 





Panama. 

La 

1 .ibertad. 

1 Jiffercnce 


r. 

Date. 

Panama. 

l,a I.ibertad. 

Difference. 


Chron. 

No. 1295. 

Chron. No. 1470. 







Chron. No. 1295. 

Chron. No. 1470. 





h. 

m. 

s. 

h. 

m. 

s. 

//. 

tn. 

s. 

s. 

1884. 

h. m. 

s. 

//. 

///. 

s. 

h. 

///. 

s. 

S. 

8 

6 

2.49 

*3 

12 

O* 33 

5 

5 

57 

84 

0. 04 

Mar. 24 

8 26 

40. 93 

*3 

32 

39 * 49 

5 

5 

58.56 

* O. 04 



5-73 



3*59 



57 

86 

0. 02 



43-69 



42. 20 



58.51 

0. OI 



9. 29 



7.09 



57 

80 

0. 08 



46.23 



44. 76 



58- 53 

0. OI 

8 

6 

12. 28 

*3 

12 

10. 11 

5 

5 

57 

83 

0. 05 



48.90 



47*49 



5 »- 59 

0.07 

8 

6 

20. 40 

13 

12 

18. 36 

5 

5 

57 

96 

0. 08 



5131 



49. 85 



58.54 

0. 02 



23-45 



21.30 



57 

85 

0. 03 



54.00 



52.51 



58.51 

O. OI 



26. 49 



24. 39 



57 

90 

0. 02 



56.40 



55.00 



58. 60 

O. 08 



29. 81 



27. 66 



57 

85 

0. 03 


26 

58.90 


32 

57 36 



58.46 

O. 06 



33*45 



3 1 * 3 ° 



57 

85 

0. 03 


27 

1.60 


33 

0.06 



58.46 

O. 06 



37*43 



35*37 



57 

94 

0. 06 



4 * 49 



2. 95 



58.46 

O. 06 



40.90 



38.81 



57 

9 i 

0.03 



7.00 



5.50 



58 . 5 ° 

O. 02 



44. 19 



4>-99 



57 

80 

0. 08 



9.64 



7.89 



58. 25 

O. 27 



46.91 



44.84 



57 

93 

0. 05 



12.12 



10. 61 



58.49 

O.O3 



50. 11 



47 - 9 ' 



57 

80 

0. 08 



14.65 



13. 16 



5851 

O. OI 



52.95 



50.81 



57 

86 

0. 02 


8 27 

17. 10 

*3 

33 

* 5 * 5 ° 

5 

5 

58.40 

O. 12 



55*99 



S 3 - 85 



57 

86 

O. 02 


8 27 

33*99 

13 

33 

3256 

5 

5 

58 57 

O. 05 


6 

59 * 53 


12 

57-40 



£7 

87 

0. 01 



36.69 



35*23 



58 .54 

O. 02 


7 

2-57 


13 

0. 39 



57 

82 

0. 06 























** 

39*51 



37*41 



58.90 

O. 38 


7 

5-68 

13 

13 

3 - 50 

5 

5 

57 

82 

0. 06 



42. 18 



40. 68 



58.50 

O. 02 


7 

12. 80 

13 

*3 

10. 70 

5 

5 

57 

90 

O. 02 



44* 68 



43.19 



58.51 

O. OI 



15.71 



13-64 



57 

93 

O. 05 



47*39 



45*95 



58.56 

O. 04 



18. 61 



16. 54 



57 

93 

O. 05 



50.00 



48.52 



58.52 

O. OO 



21.77 



19. 70 



57 

93 

0.05 

l 


52.95 



5 '- 3 ° 



58- 35 

O. 17 



24. 98 



22 .86 



57 

88 

O. OO 

1 

1 


55*45 



53 - 93 



58.48 

O. 04 



28. 51 



26.41 



57 

90 

0.02 

| 

27 

58.07 



56.57 



5850 

0.02 



31.68 



29.59 



57 

9 i 

0.03 


28 

1.00 


33 

59 -10 



58 . IO j 

O. 42 



34 . 72 



32-65 



57 

93 

O. 05 

1 


4.00 1 


34 

2. 59 

1 


58.59 i 

O. 07 



38.08 , 



35-91 



57 

83 

O. 05 

| 


6.89 



5-39 



58 - 59 

0.07 



41.60 ; 



39-49 



57 

89 : 

O. OI 

I 


9.58 



8.08 



58. 50 j 

O. 02 



44.91 



42.80 ( 



57 

89 

O. OI 

1 

1 

8 28 

12.40 

*3 

34 

10. 88 ! 

5 

5 

58.48 

O. 04 



48.45 1 



46. 29 1 



57 

84 

O. 04 

1 












51*75 



49. 62 



57 

87 

O. OI 


8 28 

19.00 

1 

13 

34 

! 7 * 7 1 . 

5 

5 

58.71 

O. I9 



55.00 



52.89 



57 

89 

0. OI 



22. 29 



20. 74 : 

1 



5 »- 45 

O. 07 

8 

7 

59 * 09 | 

*3 

13 

57 -oo 

5 

5 

57 

9 i 

0.03 



25.00 



2355 j 



58.55 

0.03 



1 











27 * 74 1 



26.30 



58.56 

°* °4 

8 

8 

11.99 

! 3 

H 

9-83 

5 

5 

57 

84 

0. 04 



3 1 * 54 



29.82 j 



58.28 

0. 24 



14. 69 



12.59 



57 

90 | 

0. 02 

I 


34 * 78 



33 - 24 : 



58.46 

0.06 



17.81 1 

, 1 



15.99 



58 

18 I 

I 

O.30 

| 


38 . 39 



36-93 



58 . 54 

1 

0.02 



20. 61 



18.61 



58 

00 

O. 12 

1 








1 















41.90 



40-45 



58-55 

0.03 



23. 76 



21. 62 



57 

86 , 

O. 02 




















1 


I 


45.00 



43-54 



58. 54 

0.02 



26.81 



24- 67 



57 

86 

O. 02 

1 


48. 15 



46.65 



58.50 

0. 02 



29. 81 



27.65 

t 


57 

84 

O. 04 



5 1 * *5 



49. 66 



58.51 

0.01 



32. 86 



30-72 



57 

86 

O. 02 



53*77 



52- 30 



58. 53 

I 0.01 



35 - 96 



33 - 81 



57 

85 

O. 03 



56. 70 



55 - 22 



58. 52 

0.00 



38. 96 



3 6 - 95 



57 

99 

O. I I 


28 

59.48 

i 

34 

58.00 



58.52 

1 

0.00 



42 . OO 

1 


39 - 85 



57 

85 | 

0*03 , 


8 29 

2.40 

' 13 

35 

0. 95 

5 

5 

58 . 55 

0.03 



45 * 29 



43 - 14 



57 

85 

O. 03 




i 









48. 17 



45.98 



57 

81 

O. 07 


8 29 

10. 17 

13 

35 

8. 78 

5 

5 

58. 6l 

0.09 



50. 99 



48. 87 



57 

88 

O. OO 



12. 62 



11.42 

1 


58. 80 

0.28 

8 

8 

53 * 74 

13 

14 

51-59 

5 

5 

57 

85 

O.O3 



*5 37 



13*93 



58. 56 

0.04 

Mean differerce, 75 signals 

• • • 

5 

5 

57 

884 

rbO. 005 



18.49 



16. 81 



58- 32 

0.20 













8 29 

21.20 

13 

35 

! 9 * 72 

i 5 

5 

58 .52 

0.00 
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Time signals received at La Liber/ad in the comparison between the Panama and Libertad chronometers —Continued. 


Signals sent from 
Date. Panama. 

Chron. No. 1295. 

Signals received at 

La Liliertad. Difference. 1 

Chron. No. 1470. j 

1 

v. | Date. 

Signals sent from 
Panama. 

Chron. No. 1295. 

1 Signals received at 
| I.a Libertad. 

Chron. No. 1470. 

] 

Difference. ^ 

V. 

1884. h. m. s. 

1 h. 

m. s. h. 

///. 

s. 

■1 

s. 1884. 

h. m. s. 

| //. m. s. 

h. 

m. 

* ! 

s. 

Mar. 24 8 29 24.09 

1 3 

35 22.60 , 5 

5 

58.51 

0.01 Mar. 24 

8 30 7.00 

1 >3 36 5-54 

5 

5 

58.54 j 

0. 02 

I 26.98 


25.49 


58.5* 

0. 01 

9. 60 

8.O9 



58.49' 

O. 03 

29. 93 


28.43 


58.50 

0. 02 

12. 47 

IO. 90 



58-43 j 

O. 09 

32. 86 


3 1 - S 2 


58. 66 

0. 14 | 

15 * 3 * 

13-86 



58.55 

O. 03 

j 35 - 79 


34 31 


58.52 

0. 00 

18. 08 

l6. 67 



58.59 

O. 07 

38. 79 


37-37 


58.58 

0. 06 

20. 70 

19. 26 



58.56 

O. 04 

41. 80 


40. 40 


58. 60 

0. 08 

23 - 74 

! 22.23 



58.49 

O. 03 

44. 68 


43.28 , 


58.60 

0. 08 

26. 75 

25. 26 



58.51 

O. OI 

47 • 59 

1 

46.08 


58.49 

0.03 i 

29.52 

28. 20 



58.68 

O. l6 

8 29 S°- 45 

13 

35 49 - 0 ° 5 

5 

58.55 

0. 03 

32 . 50 

! 31.00 ; 



58.50 

O. 02 

8 29 59.00 

! 3 

35 57 - 55 ' 5 

5 

58.55 1 

0.03 , 

35.38 

>3 36 33-95 1 

5 

5 

58.57 

O. 05 

30 1.50 


36 0. u j 


58.61 

0.09 | 

8 30 38.87 

1 1 



__ l_ 


8 30 4.23 

1 *3 

36 2.81 j 5 

5 

58.58 

0. 06 i 

Mean difference, 74 signals . . . 

5 

5 

58.524! 

=ho. 008 


Automatic time signals received at La Libertad in the comparison between the Guatemala and Libertad chronometers. 


Signals sent from 

! Signals received at 



Signals sent from 

i 

Signals received at 


Date. Guatemala. 

1 La Libertad. 

Difference. 

Date. 

! Guatemala. 

La Libertad. 

Difference. 

Chron. No. 1527. 

Chron. No. 1470. 


I 

Chron. No. 1527. 

1 

Chron. No. 1470. 




h. 

m. 

s. \ 

h. m. 

s. h. 

m. 

'■ li ! 

tn. 

s. 

h. 

m. 

s. 

h. 

m. 

s. 

Mar. 25, 1884 

11 

49 

1. 00 

16 42 

38. 88 : 4 

53 

37 - 

88 Mar. 27, 1884 , 11 

8 

3.00 

l6 

1 

35 55 

4 

53 

32.55 




2.00 


39- 88 , 


37 - 

88 ' 


8.00 | 



40.55 



32. 55 




3.00 


00 

00 

4 


37 - 

88 

8 

29.00 : 


2 

i -55 



32. 55 



49 

4 * 00 

42 

41.89 


37 - 

89 1 

9 

29.00 


3 

>•55 



32.55 



5 ° 

1. 00 

43 

38.90 


37 - 

90 j 11 

10 

33-00 

l6 

4 

5-55 

4 

53 

32.55 


11 

51 

1.00 

44 

38.89 4 

53 

37 - 

89 ' 






— 



Mean difference . 




- - - -j 4 

1 

53 

37 - 

Mean difference 



. . . 



I 4 

53 

32. 550 


Automatic time signals received at Guatemala in the comparison between the Libertad and Guatemala chronometers. 


! 

, Signals sent from 
Date, j La Libertad. 

Chron. No. 1470. 

1 

Signals received at 
Guatemala. 
Chron. No. 1527. 

Difference. 

II ' 1 

I 1 Signals sent from 

v. Date. I La Libertad. 

> Chron. No. 1470. 

Signals received at 
Guatemala. * 

Chron. No. 1527. 

Difference. 

V. 

1884. h . m . 

S . 

h . 

tn . 

s . 

h . 

m . 

s . 

s . 1884. h . 

m . 

s . 

h . tn . 

s . 

h . 

m . 

s . 

s . 

Mar. 25 16 

I 

56 

11 

8 

18.07 

4 

53 

37-93 

0. 03 1 Mar. 25 16 

2 

14 

11 8 

36. 

12 

4 

53 

37.88 

0. 02 



57 


. 

19. 10 



37-90 

0.00 1! 


15 


37. 

12 j 



37.88 

O. 02 

j 


58 



20. 10 



37 90 

0.00 

| 


16 


38. 

IO 1 



37-90 

O. OO 

! 

I 

59 



21. 10 



37 90 

0.00 

1 


17 


39 - 

10 1 



37 - 9 ° 

O. OO 


2 

1 



2 3. 10 



37 90 

0.00 j 


20 


42. 

12 | 



37-88 

O. 02 

I 


2 



24. 08 



37-92 

0.02 16 

2 

23 

11 8 

45 - 

IO 

4 

53 

37 90 

O. OO 



3 



25. 11 



37-89 

,6 

2 

24 

11 8 

46. 

1 

IO , 

4 

53 

37.90 

O. OO 



4 



26. 12 



37-88 

0.02 * 


25 


47 - 

1 

12 



37.88 

O. 02 

! 


5 



27. 12 



37- 88 

0.02 | 


26 I 


48. 

IO 



37 - 9 ° 

O. OO 

16 

j 

2 

6 

! 11 

i 

8 

28. 11 

4 

53 

37-89 1 

O. OI 1 


27 


49. 

II 



37-89 

O. OI 

j 16 

2 

7 

11 

8 

29. 10 

4 

53 

37-90 ! 

O. OO 


28 


50 . 

09 



37 - 9 > 

1 0. OI 



8 



30.09 



37 - 9 > 

0. OI 


29 


5 i. 

IO 

I 



37 - 9 ° 

0.00 



9 

i 


31. 10 



37-90 

0.00 


3 1 


53 - 

12 



37-88 

0. 02 

; 16 

2 

13 

i» 

8 

35.09 

4 

53 

37 - 9 > i 

0.01 16 

2 

32 

11 8 

54 - 

IO i 

4 

53 

37-90 1 

O. OO 
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118 TELEGRAPHIC DETERMINATION OF LONGITUDES 

Automatic time signals received at Guatemala in the comparison between the dihertad and Guatemala chronometers — C ontinued. 




Signals sent from 

Signals received at 







Signals sent from 

Signals received at 




Date. 

La Libertad. 

Guatemala. 

Difference. 


v. 

Date. 

I .a Libertad. 

Guatemala. 

Difference. 



Chron. No. 1470. 

Chron. No. 1527. 




1 

\ 


Chron. No. 1470. 

Chron. No. 1527. 




1884. 

//. 

m. 

s. 

h. 

///. 

s. 

//. 

m. 

s. 

s. 

1884. 

h. 

m. 

s. 

h. 

m. 


//. 

m. 

s. 

Mar. 

25 

16 

2 

33 

11 

8 

55.08 

4 

53 

37 - 

92 

0. 02 

Mar. 27 

16 

12 

58 

11 

19 

25.52 

4 

53 

32.48 



16 

2 

34 

II 

8 

56. 10 

4 

53 

37 - 

90 

O. OO 



12 

59 



26.53 



32.47 
















13 

1 



28. 51 



32.49 



16 

2 

35 

II 

8 

57 -09 

4 

53 

37 - 

91 

O. OI 




2 



29-5 1 



32 . 49 




3 

2 


9 

24.08 



37 - 

92 

O. 02 




4 



3*-53 



32.47 





3 



25. 10 



37 - 

90 

O. OO 


16 

13 

5 

ll 

19 

32. 53 

4 

53 

32.47 





4 



26.09 



37 

91 

O. OI 















5 



27. 11 



37 - 

89 

O. OI 


16 

13 

6 

II 

19 

33 - 53 

4 

53 

32 . 47 





6 



28.10 



37 - 

90 

O. OO 




7 



34 - 53 



32 . 47 





9 



31.09 



37 - 

91 

O. OI 




8 



35-52 



32.48 





22 



44.09 



37 - 

9 i 

O. OI 




11 



38.51 



32.49 





23 



45. 10 



37 - 

90 

O. OO 




12 



39 - 5 i 



32 . 49 



16 

3 

24 

ll 

9 

46. 09 

4 

53 

37 - 

9 i 

O. OI 




13 



40.51 



32.49 

















14 



4151 



32.49 



16 

3 

33 

11 

9 

55. 10 

4 

53 

37 - 

90 

O. OO 




15 



42.51 



32 . 49 





34 



56. 10 



37 - 

90 

O. OO 




16 



43-51 



32 . 49 





35 



57. 11 



37 - 

89 l 

O. OI 


16 

13 

17 

11 

19 

44-51 

4 

53 

32 . 49 





36 


9 

58. 11 



37 - 

89 

O. OI 















38 


10 

0. 12 



37 - 

88 

O. 02 


16 

13 

18 

11 

19 

45-52 

4 

53 

32 . 48 





39 



1. 12 



37 - 

88 

O. 02 




19 



46.52 



32 . 48 





48 



10. 12 



37 - 

88 

O. 02 




20 



47-53 



32.47 





49 



11.11 



37 - 

89 

O. OI 




21 



48. 52 



32. 48 





50 



12. 10 



37 - 

90 

0.00 




22 



49-53 



32 . 47 



16 

3 

51 

ll 

10 

13. 10 

4 

53 

37 - 

90 

O. OO 




23 



5 o. 53 



32. 47 

















24 



51.53 



32.47 



16 

3 

52 

11 

10 

14.09 

4 

53 

37 - 

9 i 

O. OI 




25 



52.52 



32.48 





53 



15.09 



37 - 

9 i 

O. OI 




26 



53-51 



32 . 49 





55 



17. 10 



37 - 

90 

O. OO 


16 

13 

27 

. 11 

19 

54 - 53 

4 

53 

32 . 47 





56 



18. 10 



37 - 

90 

O. OO 















57 



19. 12 



37 - 

88 

O. 02 


16 

13 

38 

11 

20 

5-52 

4 

53 

32.48 





58 



20. 10 



37 - 

90 

O. OO 

i 



39 



6. 52 



32. 48 




3 

59 



21. 11 



37 - 

89 

O. OI 




44 



11-53 



32.47 




4 

1 



23. 10. 



37 - 

90 

0.00 




45 



12. 52 



32.48 





2 



24. 10 



37 - 

90 

0.00 




46 



13 - 53 



32 47 



16 

4 

3 

11 

10 

25. 10 

4 

53 

37 - 

90 

O. OO 




47 



14-53 



32-47 



16 

4 

34 

ll 

10 

56. 08 

4 

53 

37 - 

92 

O. 02 




48 

49 



15.52 

16. 53 



32 . 48 
32 47 





35 



57 -09 



37 - 

9 1 

O. OI 















36 



58. 11 



37 - 

89 

O. OI 




50 



17-53 



32.47 





37 



59.08 



37 - 

92 

O. 02 


16 

13 

52 

ll 

20 

19. 53 

4 

53 

32 . 47 


1 



38 



0. 11 



37 - 

89 

O. OI 


16 

13 

59 

11 

20 

26.53 

4 

53 

32 . 47 





39 



1. 10 



37 - 

90 

O. OO 



14 

1 



28.51 



32 . 49 





40 



2.10 



37 - 

90 

0.00 




2 



2952 



32.48 





41 



3 -09 



37 - 

91 

0.01 1 




5 



32.51 



32.49 





42 



4.10 



37 - 

90 

0.00 




6 



33 - 53 



32. 47 



16 

4 

43 

11 

10 

5. 10 

4 

53 

37 - 

90 

O. OO j 




7 



34-53 1 



32 . 47 



Mean difference, 70 signals 

, , . ' 

4 

53 

37 - 

899 

rhO. OOI 




8 



35-53 



32 . 47 

















Q 



16. <4 



32. 46 

Mar. 

27 

16 

12 

22 

n 

18 

49-51 | 

4 

53 

32. 

49 

O. OI 




17 



44 - 54 



32-46 





23 



5 °- 53 



32. 

47 

O. OI 


16 

14 

18 

11 

20 

45 - 53 

4 

53 

32.47 





25 



52. 54 



32. 

46 

O. 02 















27 



54 . 53 



32. 

47 

O. OI 


16 

14- 

19 

n 

20 

46 . 53 

4 

53 

32 - 47 


! 



28 


18 

55-52 



32. 

48 

O. OO 




20 



47 52 



32 -48 





36 


19 

3 - 53 



32. 

47 

O. OI 




21 



48 . 53 f 



32 - 47 





40 



7 - 53 



32. 

47 . 

O. OI 




22 



49 52 



32-48 





4 i 



8. 53 



32. 

47 

O. OI 




23 



50-53 



32 - 47 





42 



9-55 ! 



32. 

45 

0.03 




26 



53-52 



32.48 


1 

16 

12 

49 

II 

19 

16. 53 

4 

53 

32. 

47 

O. OI | 




27 



54.51 



32-49 


1 















28 



55 - 5 i 



32-49 



16 

12 

50 

11 

19 

17.51 

4 

53 

32. 

49 

0. OI 




29 



56.52 



32 48 





52 



19-53 



32. 

47 

0. OI 


16 

14 

30 

11 

20 

57-52 , 

4 

53 

32 -48 



. 


53 



20. 52 ' 



32. 

48 

0.00 









— 




16 

12 

55 

I I 

19 

22. 52 

4 

53 

32. 

48 1 

0.00 


Mean difference, 70 signals 


4 

53 

32 - 477 , 
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TELEGRAPHIC DETERMINATION OF LONGITUDES 


I Altitude of observing station , J era Cruz , from zenith telescope observations by J.iatt. Commander C. H. Davis. 


Date. 


Number and 
catalogue. 


Apparent declination. 


Half sum of declina¬ 
tions. 


Corrections. 


Latitude. 


1883. 


0 

/ 

// 

0 

/ 

// 

April 10 

B. A. C. 3415 

-f 8 

36 

1.09 








+ 19 

14 

41. 22 

3Soo 

29 

53 

21.36 




3606 

14 

43 

57- 29 




3671 

23 

47 

48. 56 

19 

15 

52. 92 

3741 

34 

7 

41.69 




3768 

4 

14 

25. 62 

19 

11 

365 

; 3900 

3 

29 

43- 70 




1 r - 




19 

10 

38. 50 

396s 

1 

34 

5* 

33-30 




4031 

16 

17 

37- 87 




1 

4066 

1 

22 

6 

25. 16 

19 

12 

1.52 

April 11 

2999 

32 

54 

34- 16 









19 

13 

53.68 


3105 

5 

33 

13.21 





3204 

26 

40 

55-34 









*9 

14 

50. 8l 


3250 

11 

48 

46.29 





3268 

36 

20 

10.98 









19 

19 

43- 02 


3339 

2 

*9 

15.07 





3345 

11 

57 

55-47 









19 

15 

35-28 


3371 

26 

33 

15.10 





3415 

8 

3 6 

1.10 









19 

14 

41. 28 


35oo 

29 

53 

21.45 




April 12 

3204 

26 

40 

55-43 



' 






19 

14 

50.88 


3250 

11 

48 

46- 33 




April 13 

2999 

32 

54 

34- 29 









19 

13 

53-76 


3*05 

5 

33 

•3-24 





3204 

26 

40 

55-48 

i 

10 

14 

CO 01 1 


3250 

11 

45 

46-35 

*y 

*4 

y 1 

t 


3268 

36 

20 

11.15 



1 


1 



19 

19 

43-1° , 

/ 

3339 

2 

*9 

15.06 



i 

i 


3345 

11 

57 

55-59 



! 


337* 

26 

33 

15. 18 

19 

i 

15 

35.88 

April 14 

2999 

1 32 

54 

34-33 









19 

13 

53- 78 


3 io 5 

1 5 

33 

13-24 j 





3204 

26 

40 

55-53 





325° 

11 

48 

46.37 

19 

14 

5°-95 


*3345 

11 

57 

55- 56 









19 

15 

35-44 


337« 

26 

33 

15. 22 





34*5 

8 

36 

I. 15 









19 

14 

4>-43 


35<» 

29 

53 

21. 72 





3606 

*4 

43 

57.46 





3671 

23 

47 

48. 88 

19 

15 

53-17 


4031 

16 

17 

38.15 





B. A. C. 4066 

4-22 

6 

25.56 

+ 19 

12 

1.85 


Mean (21 determinations) 


Micrometer. 

Level. 

Ref. 


/ 

// 

// 

// 

0 

/ 

// 

// 

—2 

25 72 

-o- 75 

— 1 0. 03 

+19 

12 

14.72 

0. 37 

—3 

39 - 30 

+ 1.51 

•—0. 05 

19 

12 

15. 08 

0. 73 

-f1 

8.03 

4-2. 26 

4-o. 02 

19 

12 

*3-96 

0. 39 

4 -i 

35.26 

+o- 50 

+0.28 

19 

12 

14. 29 

• 

0. 06 

-f 0 

14. 60 

+0. 75 

4-0.00 

19 

12 

16. 87 

2.52 

— 1 

40.11 

-2.51 

—0.03 

19 

12 

* 3 - 29 

1. 06 

—2 

3705 

4-o. 25 

—0.04 

19 

12 

* 3 - 97 

0. 38 

—7 

27 - 53 

+o- 75 

-0. 13 

19 

12 

16. 11 

1.76 

-3 

21.34 

— O. 50 

—0. 05 

19 

12 

* 3 - 39 

0. 96 

—2 

26. 56 

—O. 2C 

—0.04 

19 

12 

• 4 - 43 

0.08 

—2 

35-48 

—*- 5 * 1 

j 

—0. 04 

19 

12 

« 3 - 85 

0.06 

— 1 

43 - *5 

1 

+ 3 - 69 

—0. 03 

19 

12 

14. 27 

0.08 

—2 

37-05 

1 

1 1 

— I. OI 

—0.04 

19 

12 

• 3 - 85 

0. 05 

-7 

23-78 

1 - 5 -03 

-0. 13 j 

j 

! 19 

12 

14. l6 

[ 

1 0.19 

-3 

21.32 

i ' 

—0. 25 

1 i 

1 

—0.05 

! 

19 

12 

14. 26 

0.09 

— 1 

35 - 9 ° 

- 3 . 52 

1 

1 —003 

19 

12 

1 

14 33 

0.02 

—2 

35-38 

1 

-2.51 

i 

—0.04 

19 

12 

15. 28 

0. 93 

—3 

21. 76 

! 

-053 

—O. 05 

19 

12 

13 - 13 

1. 22 

—2 

26.42 

—2.01 

—O. 04 

19 

12 

12. 96 

1-39 

—3 

40.83 J 

4-1.01 

- 0.05 

19 

12 

1330 

1.05 

+0 

16.31 

—2. 25 

: 

1 0.00 

4-19 

12 

15.91 

1.56 



. 


4-19 

12 

14. 35 

±0. 15 
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Latitude of observing station, Valparaiso, from tenith teleseope observations by Lieut. Charles Laird. 


11959 D L- 16 












Corrections. 






Date. 

Number 

and 


1^1:. 


Half sum of declina- 





Latitude. 


V. 

catalogue. 


tions. 


Micrometer. 

Level. 

Ref. 


1883. 



0 

/ 

tt 

0 

/ 

tt 

/ 

tt 

tt 

tt 

0 

/ 

tt 

tt 

Nov. 26 

B. A. C. 

1 

230 

* 3 » 

—14 

5 i 

11 

37 

27.16 
24. 18 

—32 

54 

25. 82 

—7 

44 - 74 

— 4.13 

— 0. 13 

—33 

2 

14. 82 

145 



743 

818 

27 

38 

3 1 

29 

24. 12 

33-77 

33 

0 

28.94 

- 

43- 82 

— 1. 90 

— 0.03 

33 

2 

14.69 

1.58 



843 

856 

47 

19 

1 

3 

7-24 

56.52 

33 

2 

31-88 

+ 

I8.8I 

- 5.06 

0. 00 

33 

2 

17. 12 

O. 85 



893 

940 

40 

25 

24 

44 

48.14 

29.15 

33 

4 

38.64 

+ 2 

29. 22 

- 8.57 

+ o- «4 

33 

2 

17 .85 

1 -77 



984 

1005 

35 

30 

52 

*4 

28.95 

23 - 3 ° 

33 

3 

26.12 

+ 1 

11.30 

— 1. 90 

-f 0.02 

33 

2 

16. 70 

o- 43 



1104 

1118 

22 

44 

1 

6 

27.16 
12.65 

33 

3 

49.90 

4 * 

35 35 

- 3 - 17 

+ 0.03 

33 

2 

17.71 

1.44 



”79 

1196 

29 

36 

42 

27 

4. 10 

55-76 

33 

4 

59-93 

+ 2 

23.70 

+ ' 7 - 78 

4 0.04 

33 

2 

18. 41 

2. 14 

Nov. 28 


0 00 

14 

5 1 

11 

37 

27. 20 

24. 80 

32 

54 

26 . OO 

- 7 

50.46 

— 1.27 

— O 14 

33 

2 

17.87 

1. 60 



296 
366! 

30 

35 

9 

49 

O. 20 

24 - 39 

32 

59 

12. 29 

—2 

46. l6 

— 17.14 

— 0.05 

33 

2 

16. 64 

0. 37 



54 * 

570 

25 

40 

38 

24 

3 - 5 * 

43 -oi 

33 

1 

23. 26 

— 

43 - 25 

- 8.57 

— O. OI 

33 

2 

15.09 

1.18 



699 

737 

4 1 

24 

42 

20 

36.27 
46 23 

33 

1 

41.50 

— 

29. 90 

~ 2-54 

— O. OI 

33 

2 

* 3 - 95 

2. 33 



743 

818 

27 

38 

3 1 

29 

24. 42 

34 - 25 

33 

0 

29 - 33 

— 1 

44. 50 

- 2.54 

— O.O3 

33 

2 

16.07 

0. 20 



843 

856 

47 

19 

3 

7.56 

56.90 

33 

2 

32 . 23 

+ 

9. 78 

4 8.25 

O. OO 

33 

2 

14. 20 

2.07 



984 

1005 

35 

30 

52 

14 

29. 47 

23 - 78 

33 

3 

1 

26. 62 

- 

4 1 

21. 76 

—11.43 

-|- 0.02 

33 

2 

16. 27 

0.00 

♦ 



1104 

1118 

22 

44 

6 

27.60 

* 3 - 23 

33 

3 

50.41 

+ 1 

38.24 

- 2.54 

+ 003 

33 

2 

14. 68 

i *59 



1179 

1196 

29 

36 

42 

27 

4. 62 

56.32 

33 

5 

0. 47 

4-2 

57-05 

—12.70 

+ 005 

33 

2 

15-97 

i- 3 o 

Dec. 2 


296 

366 

30 

35 

9 

49 

1.19 

25.05 

32 

59 

13. 12 

—2 

56.57 

- 6.98 

— 0.05 

33 

2 

16. 72 

0.45 



493 

536 

49 

16 

24 

33 

0.90 

0.10 

32 

58 

30. 50 

—3 

38.72 

— 7.62 

—0.06 

33 

2 

16. 90 

0.63 



54 i 

570 

25 

40 

38 

24 

4-23 

43 - 81 

33 

1 

24.02 

— 

46. 36 

- 7 30 

—0.01 

33 

2 

17.69 

1.42 



618 

678 

21 

44 

38 

21 

31.62 

59.72 

33 

0 

15.67 

— 1 

59.18 

— 2.23 

—0. 03 

33 

2 

17. n 

0. 84 



699 

737 

41 

24 

42 

20 

37 - 73 

45 - «4 

33 

1 

41-43 

- 

39-89 

1 

+ 3-81 

—0. OI 

33 

2 

17 - 5 * 

1.25 


B. A. C. 

743 

818 

27 

-38 

31 

29 

25 -32 

35-21 

- 33 

0 

30 26 

1 

46. 85 

+ 0.63 

0 .03 

~33 

2 

16.45 

0. 18 


Digitized by 


Google 
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TELEGRAPHIC DETERMINATION OP LONGITUDES 


Latitude of observing station, Valparaiso, from zenith telescope observatiotis by Lieut. Charles Laird- —Continued. 


Date. 

Number and 




Half sum 

of declina- 

Corrections. 

Latitude. 


catalogue. 

ucuuuuiuu. 

tions. 


Micrometer. 

Level. 

Ref. 


1883. 
Dec. 2 

B. A. 

C. 

843 

856 

0 

47 

l 9 

/ 

1 

3 

// 

8.80 

57.80 

0 

—33 

/ 

2 

// 

33 - 30 

/ 

f 

// 

20. 39 

tt 

— 1. 90 

tt 

0. 00 

0 

-33 

/ 

2 

// 

14. 81 

ft 

1. 46 




1179 

1196 

29 

36 

42 

27 

5.66 

57-44 

33 

5 

*•55 

f2 

53.60 

— 9. 21 

+0.05 

33 

2 

16. 11 

0. 16 

Dec. 5 



493 

536 

49 

16 

24 

33 

I. 41 

0.55 

32 

58 

30.98 

-4 

0 .43 

1 *6.5* 

0.07 

33 

2 

* 4 - 97 

1-30 




54 i 

570 

25 

40 

38 

24 

4. 69 
44.46 

33 

1 

24.57 


52 . 77 

+ 0-32 

—0. 01 

33 

2 

17.03 

0.76 




699 

737 

4 i 

24 

42 

20 

36- 54 
46. 86 

33 

1 

41.70 

- 

38.58 

4 4 -44 

- 0. 01 

33 

2 

15.86 

0. 41 




743 

818 

27 

38 

3 i 

29 

25-97 

35-97 

33 

0 

3 °- 97 

— 1 

50.84 

+ 3 -81 

- 0.03 

33 

2 

18.03 

1. 76 




843 

856 

47 

19 

1 

3 

9 - 72 
57.60 

33 

2 

33-66 

- 

25.65 

— 6.98 

40. 01 

33 

2 

14.98 

1.25 

Dec. 9 



54 i 

570 

25 

40 

38 

24 

5.41 

45 - 26 

33 

1 

25-33 

- 

5 °- 47 

~ 1.42 

-0. 03 

33 

2 

17 . 25 

0. 98 




618 

678 

21 

44 

38 

22 

32-78 

*•33 

33 

0 

16 .55 

—2 

2.78 

+ *• 9 ° 

—0. 03 

33 

2 

17.46 

1. 19 




699 

737 

41 

24 

42 

20 

38. 82 

45 - 9 i 

33 

1 

42. 36 

- 

24. 87 

- 7. 62 

—0. 01 

33 

2 

14. 86 

1.41 




743 

818 

27 

38 

3 i 

29 

26.77 

36- 93 

33 

0 

3 *-85 

— 1 

43 - 61 

“ O.63 

—0.03 

33 

2 

16. 15 

0.12 




843 

856 

47 

19 

1 

3 

10. 66 

58.89 

33 

2 

34 - 77 

4 

36-3° 

1 

-*747 

40.01 

33 

2 

*593 

0-34 




893 

940 

40 

25 

24 

44 

5*-49 

3 *- 97 

33 

4 

41-73 

—2 

26. 12 

— 0. 32 

+0.04 

33 

2 

* 5-33 

0.94 




984 

1005 

35 

30 

52 

14 

32.27 

26. 42 

33 

3 

29.84 

+ 1 

15.71 

— 1. 90 

-fo. 02 

33 

2 

16.01 

1 

0. 26 




1104 

1118 

22 

44 

1 

6 

30. 05 
l6. 46 

33 

3 

53 - 25 

+ 1 

39 - 13 

- 1.59 

40 . 05 

33 

2 

15.66 

0. 61 




1179 

1196 

29 

36 

42 

27 

9 - 73 
59 - 36 

33 

5 

4 - 54 

+ 2 

45-54 

4 - 3 .50 

40. 05 

33 

2 

1544 

0. 83 

Dec. 10 



54 i 

570 

25 

40 

38 

24 

5 - 59 

45-47 

33 

1 

25-53 

—0 

45-95 

- 3.81 

—0.01 

33 

2 

1530 

0. 97 




618 

678 

21 

44 

38 

22 

32 . 94 

55 

33 

0 

17.24 

-1 

58. 22 

4 0.63 

—0.03 

33 

2 

14. 86 

1.41 




743 

818 

27 

38 

3 i 

29 

26.57 

37-13 

33 

0 

31-85 

— i 

39.82 

6.67 

-0.03 

33 

2 

18-37 

2. 10 




843 

856 

47 

19 

1 

3 

10. 88 

59.07 

33 

2 

34 - 97 

4 

25.90 

— 6.40 

40.01 

33 

2 

15.46 

0. 81 




893 

940 

40 

25 

24 

44 

51.71 

32. 16 

33 

4 

41-93 

42 

24 - 95 

0.00 

40.04 

33 

2 

16.94 

0. 67 


B. A. 

C. 

984 

1005 

35 

30 

52 

14 

32 49 
26. 63 

~33 

3 

29. 56 

H 

19.68 

- 5 - 40 

40.02 

—33 

3 

15. 26 

1.01 


Digitized by v^ooQie 
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Latitude of observing station, Valparaiso, from zenith telescope observations by Lieut. Charles Laird —Continued. 


Date. 

Number and 

Apparent declination. 

Half sum 

of declina- 

Corrections. 

Latitude. 

V. 

catalogue. 

tions. 


Micrometer. 

Level. 

Ref. 

1883. 


0 

/ 

// 

0 

/ 

// 

/ 

// 

// 

// 

0 

/ 

// 

// 

Dec. 10 

B. A. C. 1104 

1118 

—22 

44 

1 

6 

30 . 25 
l6. 72 

—33 

3 

53-48 

+ 1 

40.71 

— 1. 90 

+0.05 

-33 

2 

14. 62 

1.65 


1179 

1196 

29 

36 

42 

27 

7.64 

59.61 

33 

5 

3. 62 

+2 

51-05 

— 3 -81 

+0.05 

33 

2 

*6- 33 

0.06 

Dec. 19 

699 

737 

4 i 

24 

42 

20 

40.66 

47 - 5 ® 

33 

1 

44.08 

— 

35-27 

+17.46 

—0.01 

33 

2 

l6. 26 

0. 01 


743 

818 

27 

38 

3 i 

29 

28.43 

38-95 

33 

0 

33-69 

- 

42. 72 

— 1. 90 

— 0.03 

33 

2 

18.34 

2. 07 


843 

856 

47 

19 

1 

4 

12. 98 
O. 84 

33 

2 

36.91 

+ 

16.74 

- 1 - 3 -81 

0.00 

33 

2 

16.36 

0. 09 


893 

940 

40 

25 

24 

44 

53 -65 
33-84 

33 

4 

43-74 

+2 

26. II 

- I. 27 

+0.04 

33 

2 

17.86 

1.59 


984 

1005 

35 

30 

52 

14 

34-48 
28.52 

33 

3 

3 1 - 5 ° 

+ « 

* 4 - 74 

+ 1.14 

-f-O. 02 

33 

2 

15. 60 

O. 67 


1114 

1118 

22 

44 

1 

6 

32.08 

* 9 - °7 

33 

3 

55-57 

+ 1 

38 . 59 

O. OO 

+0.03 

33 

2 

16.95 

0. 68 


1179 

B. A. C. 1196 1 

29 

—36 

42 

28 

7 - 4 * 

1. 89 

-33 

5 

465 

+* 

28. 64 

+ 19.11' 

+0.04 

—33 

2 

16. 86 

0. 58 


Mean (53 determinations) 






. 

. . . . 



—33 

2 

16. 27 

±0.11 

Latitude of observing station , Arica, from zenith telescope observations by Lieut. J. A. Norris. 

Date. 

Number and 




Half sum 

of declina- 1 

Corrections. 

Latitude. 

V. 

catalogue. 

.rvppareiu ucciiiiaiiuu. | 

i 

tions. 


Micrometer. 

Level. 

Ref. 

1883. 


0 

/ 

// 

0 

/ 

1 

// 

/ 

// 

// 

// 

0 

/ 

// 

// 

Oct. 28 

B. A. C. 7992 
8085 

—30 

6 

14 

40 

12.45 

20.39 

—18 

27 

16.42 

— 1 

35 - «o 

+2.87 

—0.03 

— 18 

28 

48.68 

0. 34 


825s 

8358 

18 

17 

ss 

58 

11. 85 

5 i -77 

18 

27 


— 1 

48.34 

0.00 

—0.03 

18 

28 

49-71 

*•37 

Oct. 30 

7992 

8085 

30 

6 

14 

40 

12. 70 

20.52 

18 

27 

l6.6l 

— 1 

35 '23 

+ 3 - *6 

— 0.03 

18 

28 

48.71 

o- 37 


8255 

8358 

18 

17 

ss 

58 

12.12 

52.02 

18 

27 

2.07 

—1 

39.81 


-0.03 

18 

28 

47.88 

0.86 

Oct. 31 

7445 

7618 

22 

14 

54 

5 

43 - 78 
44. 86 

18 

30 

14 . 32 

+« 

23.09 

O. OO 

— 0.02 

18 

28 

51.25 

2.91 


7992 

8085 

30 

6 

14 

40 

12. 84 

20. 59 

18 

27 

l6. 71 

— 1 

32. 87 

+2.07 

+0.03 

18 

28 

47.48 

0. 86 


8255 

8358 

18 

17 

S 5 

58 

12. 25 

52.14 

18 

27 

2. I9 

1 

47-93 

+ 1.09 

— °-°3 

18 

28 

48.06 

0. 28 

Nov. 4 

7992 

8085 

30 

6 

14 

40 

* 3-35 

20.75 

18 

27 

17.05 j 

— 1 

29. 82 

+0.17 

—0.02 

18 

28 

46. 62 

1. 72 


8255 

B. A. C. 8358 

18 

-17 

55 

58 

12. 63 

52.55 

— 18 

27 

2.54 

— 1 

43.62 

—O. 92 

—0.03 J 

- 18 

28 

47 - " 

1-23 


Mean (9 determinations) 










-18 

28 

48.34 

zbo. 32 


Digitized by v. google 
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Latitude of observing station , Lima , from zenith telescope observations by Lieut. J. A. Norris. 













Corrections. 






Date. 

Number and 

Apparent declination. 

Half sum of declina- 







V. 

catalogue. 

tions. 


Micrometer. 

Level. 

Ref. 




1883. 




0 

/ 

ft 

0 

/ 

// 

/ 

// 

tt 

" 

0 

/ 

tt 

ft 

Dec. 16 

B. A. 

C. 

1049 

1112 

—24 

+ 0 

3 

1 

18. 15 
51.86 

— 12 

0 

43 - >4 

—2 

36.00 

+5.06 

—0. 04 

— 12 

3 

14. 12 

0. 72 

Dec. 21 



1049 

1112 

—24 

-h 0 

3 

1 

19. u 

5 1 - 36 

12 

0 

43 - 87 

—2 

32 - 73 

+ 3-39 

—0. 04 

12 

3 

* 3 - 25 

0. 15 




1148 

1234 

— 10 

*3 

9 

50 

33 - 7 * 
30.40 

12 

0 

2. 05 

-3 

12. 82 

-} I. 6l 

—0.05 

12 

3 

* 3 * 3 1 

0. 09 

Dec. 23 



618 

677 

21 

2 

38 

22 

34 - 55 
20. 27 

12 

0 

27 - 4 i 

-2 

5 > - 74 

+ 7-47 

—0.05 

12 

3 

* *• 73 

1.67 


B. A. 

C. 

7 8! 

799 

15 

— 8 

45 

20 

24. 50 

21.11 

— 12 

2 

52. 80 

— 0 

21. 78 

0.00 

0. 00 

— 12 

3 

14. 58 

1. 18 


Mean (5 determinations) 


. . . . 







1 

— 12 

3 

13.40 

rbO. 32 


Latitude of observing station , Paita, from zenith telescope observations by Lieut. J. A. Norris. 


Corrections. 


Date. 


1884. 
Jan. 15 


Jan. 17 


Jan. 18 


Number and 
catalogue. 

Apparent declination. 

Half sum of declina¬ 
tions. 



- - 


Latitude. 









Micrometer. 

Level. 

Ref. 





0 

/ 

tt 

0 

/ 

n 

/ 

tt 

tt 

// 

0 

/ 

tt 

B. A. C. 1597 

— 8 

54 

2 5-99 





4.64 





56.98 

1717 

1 

11 

16.33 

- 5 

2 

42- 32 

—2 

— * >5 

—0.03 

- 5 

4 

1730 

0 

23 

21. 64 



8. 74 


45.08 





5644 

1843 

9 

42 

55-84 

5 

3 

—1 

2. 59 

—0.03 

5 

4 

1901 

— >4 

11 

37-44 





56.52 





5763 

*945 

+ 4 

9 

39- 36 

5 

0 

59-09 

-3 

->■95 

—0.07 

5 

4 

>959 

— 14 

55 

48.86 


8 



30.85 

4 0. 69 




5763 

2059 

+ 4 

38 

50.40 

5 

29. 23 

f-3 

4-0.06 

5 

4 

2132 

—23 

20 

25-30 



43- 38 

+4 

46.87 






2206 

-f>3 

0 

58. 54 

5 

9 

—>•32 

+0.07 

5 

4 

5776 

>597 

— 8 

54 

26. 27 






+5-86 





>7*7 

1 

11 

•6-53 

5 

2 

5>-4> 

—2 

9.29 

—0.04 

5 

4 

54- 87 

1730 

0 

23 

21.86 



8. 92 


46.89 






1843 

9 

42 

55-96 

5 

3 

—1 

0.00 

—0.03 

5 

4 

55-84 

1901 

—14 

11 

37.80 



59- 36 








*945 

+ 4 

9 

39.08 

5 

0 

—3 

57-22 

+*•<>3 

—0.07 

5 

4 

55.62 

*959 

—14 

55 

49.21 


8 


+3 

33-98 






2059 

+ 4 

38 

5°. 20 

5 

29.51 

—3- 33 

4-0.06 

5 

4 

58.80 

2132 

—23 

20 

25- 73 



43.68 


48. 12 






2206 

1 

+ *3 

0 

58.36 

5 

9 

+4 

—3- 39 

4-0.08 

5 

4 

58.77 

1 

2330 I 

+ >6 

6 

42.05 



22. 86 


32.87 






2388 

—26 

9 

27- 77 

5 

1 

—3 

+0. 63 

—0.06 

5 

4 

55.16 

1112 

+ 0 

1 

49. 19 



58 - 74 








B. A. C. 1148 

— 10 

9 

3667 

- 5 

3 


59-44 

3 - 9 > 

—0.02 

. 

- 5 

4 

54 - 25 


Digitized by 


Google 


ft 

o. 40 

o. 14 

1.05 

1.05 

1. 18 

*• 7 * 

o. 74 

o. 96 

2 . 22 

2. 19 

1.42 

2 ‘ 33 
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Latitude of observing station , Paita, from zenith telescope observations by Lieut. J. A. Norris -Continued. 


Date. 


1884. 
Jan. 26 


Feb. 2 










Corrections. 






Number and 

Apparent declination. 

Half sum of declina- 







V. 

catalogue. 

tions. 


Micrometer. 

Level. 

Ref. 





0 

/ 

// 

0 

/ 

// 

/ 

// 

// 

// 

0 

/ 

// 

// 

B. A. C. 1597 
1717 

— 8 

1 

54 

11 

27.52 

17. 60 

- 5 

2 

52.56 

—2 

1.79 

—2. OI 

—0.03 

- 5 

4 

56.30 

0. 19 

i£ 3 ° 

1843 

0 

9 

23 

42 

22.80 

5750 

5 

3 

10. 15 

- 

46. 54 

0. 00 

—0.03 

5 

4 

56.66 

0. 08 

1901 

>945 

— *4 

+ 4 

11 

9 

39 - 42 

38.32 

5 

* 

0. 50 

3 

53- 47 

- 1-32 

-0.07 

5 

4 

5536 

I. 22 

2330 

2388 

-1-16 

—26 

6 

9 

41. 6l 

30 . 27 

5 

1 

24. 33 

-3 

31-76 

+0.29 

—0.06 

5 

4 

5583 

O. 75 

1730 

1843 

0 

9 

23 

42 

23 - 47 
58-41 

5 

3 

10.94 

— 1 

4536 

— 0.11 

— 0. 03 

1 

5 

4 

56.44 

O. I4 

1901 

•945 

14 

+ 4 

11 

9 

40.38 

37 - 76 

5 

* 

*• 3 ' 

-3 

54- 93 

+0.69 

—0.07 

5 

4 

55-62 

O. 96 

1959 

2059 

— 14 

+ 4 

55 

38 

5 *. 94 
48.86 

5 

8 

31-54 

+3 

32.10 

+138 

-j-O. 06 

5 

4 

58.00 

1.42 

2132 

B. A. C. 2206 

-23 

+ 13 

20 

0 

29. l6 

57.74 

- 5 

9 

45-71 

+4 

47-85 

- 0.34 

f^o. 08 

5 

4 

58.22 

I. 64 

Mean (20 determinations) 










- 5 

4 

56.58 

±0. 19 


Latitude of observing station , La Liber tad, from zenith telescope observations by Lieut. Charles Laird. 











Corrections. 






Date. 

Number and 

Apparent declination. 

Half sum of declina- 





Latitude. 


V. 

; catalogue. 

i 

| tions. 

i 


M icrometer. 

j Level. 

Ref. 


1884. 


0 

/ 

// 

/ 

/ 

// 

/ 

// 

// 

// 

0 

/ 

// 

// 

Mar. 28 

B. A. C. 2862 

2901 

-{-20 

6 

49 

6 

50.90 

10.79 

+•3 

28 

0. 84 

+ 

41.78 

+ 9 - 75 

-fo. 01 

+«3 

28 

52 .38 

0.09 


3459 

35 io 

12 

+ 14 

31 

18 

4542 

5-94 

>3 

24 

55.68 

+3 

52.93 

+4.00 

+0.07 

*3 

28 

52.68 

0. 39 


3597 

B. A. C. 3660 

— 0 

+26 

2 

55 

52.77 

51.71 

+.3 

26 

29.47 

+2 

16.47; 

+ 5-57 

+0.04 

+ 1-3 

28 

5 1 - 73 

0. 56 


Mean (3 determinations) 

• • 



• • 


.... 




+ «3 

1 

28 

52.29 

±0.19 


Digitized by v^ooQie 







Digitized by v^ooQie 
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TELEGRAPHIC DETERMINATION OP LONGITUDES 


Transits of stars observed at the Public Square , Galveston , by Lieut. Commander C. H. Davis , with Transit No. 1304, to determine the correction of sidereal chronometer 

Negus 1295. 


Date. 

Name of star. 

Circle. 

No. of threads. 

Transit over 
mean of threads. 

Flexure 
and in¬ 
equality 
of pivots. 

Level. 

Azimuth 

Aberra¬ 
tion and 
colli- 
mation. 

Rate. 

Seconds 
of corr. 
transit. 

R. A. 

Chronometer 

correction. 

V. 

1883. 





h. m. s. 

s. 

s. 


s. 


s. 

s. 

h. m. s. 

h. 

m. s. 

s. 

Apr. 30 

V 

Virginis .... 

E. 

7 

13 23 29.624 

+0.247 

4-0. 118 

+ 0.241 

4- 0.911 

-0.136 

3 1 - °°5 

1213 57.883 

— 1 

9 33 - 122 

4- 0.096 


K 

Draconis. . . . 


7 

•3 38 2.929 

+0.636 

4-0. 290 

- 

0. 966 

4- 2.720 

—0. 105 

5 -504 

12 28 32.349 


[ 33 -* 55 ] 



3 1 

Coronte Borealis. 


7 

13 55 34 - >94 

+0.321 

4-0. IIO 

4 - 

0. on 

+1033 

—0. 068 

35.601 

12 46 2. 616 


32 - 985 

— 0.041 


e 

Virginis .... 


7 

>4 5 55-457 

-(-0.286 

4-o. 085 

+ 

0.067 

+ 0.930 

—0047 

56. 778 

12 56 23.879 


32.899 

— 0.127 


0 

Virginis .... 

E. 

7 

14 13 28.027 

+“• 235 

4-0.062 

+ 

0. 277 

+ 0.915 

-0. 033 

29.483 

13 3 56.419 

— 1 

9 33-064 

4 - 0 0 3 8 


c 

Virginis .... 

W. 

7 

14 38 20. 560 

- 0.247 

4-0. 271 

4 - 

0. 151 

— 0.947 

4-0. 021 

19.809 

13 28 46.771 

— 1 

9 33-038 

4- 0.012 


T 

Bootis. 


7 

14 51 18. 700 

—0. 292 

+°- 35 ° 

+ 

0.063 

— 0.996 

4-0.049 

17.874 

13 41 44. 860 


33 - 014 

— 0.012 

1 


i 

Draconis.... 


7 

>4 57 39 - 5 2 > 

—0. 548 

+0.674 

— 

0. 434 

- 2.268 

4-0.062 

37 -007 

13 48 3.981 


[33- 026] 

1 


d 

Bootis. 


7 

15 14 40 -417 

-0. 3>3 

+o- 432 

+ 

0. 022 

— 1.050 

4-0.098 

39. 606 

>4 5 6.513 


33 - 093 

4- 0.067 


a 

Bootis. 

W. 

7 

>5 >9 55-940 

—o- 2 97 

+0.421 

+ 

0.054 

— 1.007 

4-0.108 

55.219 

14 IO 22.223 


9 32.996 

— 0.030 


Assuming a ' = -|- o. 532 -f- circle E. 

a" = -(- o. 414 -|- 6a" “ W. 

c == 4- o. 898 4* “ E. 

AT = — I h 9 m 33 B -°45 + 


NORMAL EQUATIONS. 

0 = 4-0.0404-1.35330' -f- o. 043 <k 4-o. 818 3 / 

4 - o. 088 4 - o. 907 6 a" 4- o. 032 be 4 o. 523 6 t 

— °- 376 4~ °- °43 'hr' + °- °3 2 4~ I2 - 2 97 ~ °- l 7& & 

— o. 039 4- o. 818 6 a' 4- o. 523 6 a" — o. 176 6 c 4- 8. 500 3 / 


s. 

whence 6a f — — o. 040 

6a" = — o. 106 

6c = A 0.031 

3 / = 4- o. 014 


o' = 4- o".492 (circle east); o" = 4- o^oS (circle west); c ~ ©*.929 (4- with circle E.). 
Chronometer No. 1295, at I4 h 28™ chron. time, i b 9™ 33*.026 dt o*.oi6, fast; losing 0M23 ppr hour. 


Bootis . 

E. 

7 

15 36 21. 106 

+0. 33 ° 

4-0. 221 

— 0.015 

4- 1.168 

-0.102 

22. 708 

14 26 49.994 

— I 9 32.714 

- O.O67 

Virginis .... 


7 

15 46 28.014 

t ®. 234 

+0.147 

}- 0. 264 

+1.007 

-0.081 

29.585 

14 36 56.721 

32.864 

+ 0.083 

Cephei (H) S. P. 


7 

16 0 10. 500 

-0.463 

—0. 265 

+ 2.301 

— 5 - 4 2 5 

0.052 

6. 596 

>4 50 33 - 9 8 > 

{32715] 


Serpentis. . . . 


7 

1618 56.570 

fo. 260 

} 0.129 

-f- 0. 189 

1 1007 

0.013 

58. 142 

15 9 25.343 

3 2 - 799 

4- O.Ol8 

Bootis. 

E. 

7 

16 20 20. 897 

f 339 

1 0.167 

- 0.043 

} 1.206 

0.010 

22. 556 

15 IO 49. 824 

1 9 3 2 - 73 2 

— O. O49 

Coronoe Borealis. 

W. 

7 

16 37 49.119 

- 0-333 

+0.518 

— 0.018 

— 1.222 

jo. 026 

48. O9O 

15 28 15.302 

—i 9 32.788 

4 0.007 

Corona? Borealis . 


7 

16 39 20.457 

—0.318 

f 0.496 

4- 0.016 ; 

— 1.167 

+0.030 

19. 508 

15 29 46. 732 

32.776 

- O. 005 

Serpentis. . . . 


7 

16 50 23.530 

-O. 286 

+0.457 

j 0.089 

- 1.079 

+0.053 

22. 764 

15 40 49-992 

32.772 

— 0.009 

Serpentis. . . . 


7 

17 0 39.203 

—O. 287 

+0.467 

j 0.088 

— 1.081 

+0.074 

38. 464 

■5 S' 5-664 

32.800 

4 0.019 

Groom. 2320 . . 

W. 

7 

•7 «S 38. 743 

-O. 592 

+0.991 

1 - 0. 617 

1 

— 2. 788 

4-0. 106 

35 - 84 3 

16 6 3.054 

— i 9 t 3 2 - 789] 



NORMAL EQUATIONS. 
s. 

Assuming o' = 4 ~ °- 4 68 4 - 3 o' circle E. f o = 4 “ °- ° 5 1 + 2 - 2 ^9 — 1.034 6c 4- 1. 207 3 / 

o" = -f- o. 384 + 3 o" “ W. j — o. 013 4- o. 811 3 o" 4- o. 612 6c f o. 065 3 / 

c — -f- o. 979 4- 6c “ E. 1 — o. 550 — 1.034 3 o' 4- o. 612 3 o"13. 347 3 r — 1.033 3 / 

AT = — i h 9 m 32*-783 4- 3 / [ 4 “ °- 026 4 ~ >• 2 °7 & a ' -f 065 da"— 1. 033 rfr 4- 8. 316 6t 


s. 

whence 6a' = — o. 004 
3 o" = — 0.017 
3 <r =-fo. 042 

3 / = 4 O- 003 


o' = -f- ©".464 (circle east); o" = 4- 0^.367 (circle west); c — i*.02i ( 4 - with circle E.). 
Chronometer No. 1295, at i6 h 25™ chron. time, i h 9 m 32*.78 i db o i .on, fast; losing 0M23 per hour. 
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Google 













IN MEXICO AND CENTRAL AND SOUTH AMERICA 
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Transits of stars observed at the Public Square , Galveston > by Lieut. Commander C. H. Davis , with transit No. /joq, to determine the correction of sidereal chronometir 

Negus 1295. 


Date. 

Name of star. 

Circle. 

No. of threads. 

Transit over 
mean of threads. 

Flexure 
and in¬ 
equality 
of pivots. 

Level. 

Azimuth. 

Aberra¬ 
tion and 
colli- 
mation. 

Rate. 

Seconds 
of corr. 
transit. 

R. A. 

Chronometer 

correction. 

V. 

1883. 




h. m. s. 

s. 

s. 

s. 

s. 

s. 

s . 

h. m. s. 

h. m. s. 

s. 

May 1 

p Leonis . 

E. 

7 

11 36 10.599 

+0.271 

3-0.140 

+ 0.123 

+ 1-035 

— 0. 096 

12. 072 

10 26 41. 183 

— 1 9 30-889 

+ 0.033 


41 Leonis Minoris . 


7 

11 46 34.786 

+0.308 

+0.133 

+ 0.038 

f « "5 

—0. 074 

36. 306 

'O 37 5 - 394 

30.912 

4 0.056 


/ Leonis. 


7 

11 52 38.090 

+0.274 

+0.105 

+ 0. IIS 

+ 1-039 

-0. 062 

39-561 

10 43 8. 656 

30-905 

+ 0.049 


Groom., 1706. . 


7 

12 0 3.236 

+°- 92' 

-1 0.293 

— I - 368 

t 5-072 

0.047 

8. 107 

10 50 37.217 

[30.890] 



d I^eonis. 

E. 

7 

12 17 24.711 

f 0.301 

+0.054 

4 - 0.048 

4 1093 

— 0. 010 

26. 197 

” 7 55-437 

- 1 9 3 °- 76 o 

- - 0.096 


r Leonis. .... 

W. 

7 

12 31 29.386 

-0.255 

+o. 345 

4- 0.112 

— 1.058 

4-0. 020 

28.550 

n 2157.634 

—1 9 30.916 

to 0.060 


X Draconis.... 


7 

12 34 3-857 

—0. 627 

+0.848 

— 0.487 

- 3-085 

3 0.025 

0-531 

11 24 29. 664 

[30. 867] 



P Leonis. 


7 

12 52 39-574 

—0. 284 

+0- 385 

4 0.065 

— I.O94 

3-0.064 

38.710 

11 43 7-924 

30. 786 

— 0.070 


P Virginis .... 


7 

12 54 10. 220 

-0.253 

+0. 342 

4- 0.116 

— io 57 

30.068 

9 - 436 

1144 38.559 

30 - 877 

4- 0.021 


0 Virginis .... 

W. 

7 

13 8 49.060 

--0. 269 

4 -o. 365 

to 0.089 

— 1.070 

3 0.098 

48. 273 

11 59 17.468 

— 1 9 30 805 

— 0.051 


Assuming a' = -f- o. 220 -}- to' circle E. 

a" = -f o. 382 -f to" “ W. 

c — -j~ o. 901 -f- to “ E. 

= — i h 9 m 30*.870 -f to 


NORMAL EQUATIONS. 

0 = — o. 121 4~ i* 346 to f — o. 534 rh-4-o. 579 

4-0.214 4 ~ 1 • 338 to" - - o. 342 Ac -f 1.091 to 

— I. 640 — o. 534 to' — o. 342 to" 4- 12. 234 to — o. 075 to 
4- o. 006 4- o. 579 to' + 1. 091 to " — o. 075 to 4 8. 287 to 


s. 

whence to' — 4* °- *44 
to" — — o. 126 
to =-f 0.137 
to =4-0.007 


a' — — ©*.364 (circle east); a" — 4 ~ o*.256 (circle west); c = i“. 038 ( -f~ with circle E.). 
Chronometer No. 1295, at I2h 22tn chron. time, i h 9™ 30*.856 zt o*.oi5, fast; losing 0M23 per hour. 


20 Comae. 

E. 

7 

13 33 22.094 

+0.301 

+0. 148 

4- 0.080 

4 - 

1.077 

— 0.111 

23.589 

12 23 53.163 

— I 9 30.426 

— 0.068 

y Virginis (med.) . 


7 

‘3 45 * 5 - 5*3 

+0. 245 

+0.107 

4^ 0. 276 

+ 

1.002 

—0.086 

17.057 

12 35 46.679 

30- 378 

— O. I l6 

6 Virginis .... 


7 

13 59 14 421 

+o- 257 

+0.097 

4 0.236 


1.006 

— 0.057 

15.960 

12 49 45.306 

3 °. 654 

+ O. 160 

44 Cephei,(H.)S. P. 

. 

7 

14 11 45-350 

—O. 469 

— 0. 151 

+ 2.743 

— 

5-465 

—0.030 

41.978 

1 2 11.382 

[30. 596 ] 

• • 

43 Comae. 

E. 

7 

1415 56.413 

+0.322 

+0.098 

-j- 0.009 

+ 

1.140 

—0.021 

57.961 

13 6 27.405 

-1 9 30.456 

— O. O38 

£ Virginis .... 

W. 

7 

14 38 18.119 

—O- 247 

+0.253 

4- 0. 101 

— 

1.038 

4- 0.025 

17.213 

13 28 46. 772 

— 1 930.441 

~ 0.053 

r Bootis. 


7 

14 5116.363 

—O. 292 

+0.335 

4^ 0.042 

- 

1.092 

+0.053 

15-409 

13 41 44.862 

3°. 547 

+ °- °53 

11 Bootis. 


7 

15 5 26.407 

O. 320 

Ho. 411 

4- 0.006 

- 

1.175 

+0.083 

25.412 

'3 55 54-863 

3 °- 549 

+ °- °S 5 

a Draconis.... 


7 

1510 49.279 

0. 543 

+0. 725 

— 0. 283 

— 

2.450 

10.094 

46.822 

14 1 16.388 

[ 30 . 434 ] 

• • 

a Bootis. 

W. 

7 

*5 >9 53-559 

0. 297 

+0.421 

j- 0.036 

— 

1.103 

+0.113 

52. 729 

14 IO 22.226 

1 9 30-503 

-| 0.009 


Assuming 


a' = -f °* 446 4 " ^ a ' circle E. 
a" = 4-0. 201 4- to" “ W. 
c =4-0.972 4- to “ E. 
^T = — i h 9 m 3o*.492 4- to 


NORMAL EQUATIONS. 

r o = — o. 151 f 2. 205 to' — o. 735 to -f- 1.443 to 

j o. 007 -j- o. 887 to" { o. 062 to } o. 480 to 

— o. 558 — o. 735 to' 4- o. 062 r hi" 412. 557 to — I. 114 to 
4- o. 142 4- I. 443 tod -j- o. 480 toi" — 1. 114 to 4- 8. 373 to 


s. 

whence tod _ -( o. 103 
to" ~ { o. 005 
to 4- o. 048 
to = — o. 029 


a' — 4 - o*.549 (circle east); a" = -f- o*.2o6 (circle west); c = i*.020 (4- with circle E.). 
Chronometer No. 1295, at I4 h 26™ chron. time, i h 9“ 30*494 ± o“.02i, fast; losing 0M23 per hour. 
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130 TELEGRAPHIC DETERMINATION OF LONGITUDES 

Transits of stars observed at the Public Square, Galveston,by Lieut. Commander C. H. Paris, with transit No. 1504, to determine the correction of sidereal chronometer 

Negus 1295. 


Date. 

Name of star. 

4 

n 

0 

u> 

jj 

”o 

: J ; v* 

Transit over 
mean of threads. 

Flexure 
and in¬ 
equality 
of pivots. 

Level. 

Azimuth. 

Aberra¬ 
tion and 
colli- 
mation. 

Rate. 

Seconds 
of corr. 
transit. 

, 

i 

; R. A. 

1 

i 

Chronometer 

correction. 

v. 

1883. 



h. m. s. 

s. 

s. 

s. 

, 

s. 

s. 

h. m. s. 

h. m. s. 

s. 

May 2 

/ I.eon is. 

K. 7 

11 52 35.621 

-10.274 

+0 .175 

A 0. 151 

4- 0.95s 

0. 152 

37 -027 

10 43 8. 644 

— I 9 28. 383 

0. 024 


<x Leonis. 

7 

12 24 35.563 

f 0.263 

+0. 143 

: 0.185 

4 0.947 

-0. 084 

37 -017 

11 15 8. 566 

28.451 

0.044 


r Leonis. 

3 

12 31 24. 544 

-fo- 2 55 

+ °- 133 

A 0. 208 

i 0.942 

0. 071 

26. an 

u 2157.625 

28. 386 

0. 021 


v Leonis. 

7 

I2 4O 26. 887 

fo. 246 

t 0. 122 

°- 2 35 

• 0.940 

0. 052 

28.378 

11 3 ° 59-974 

28. 404 

0.003 


3 Draconis.... 

7 

12 45 25. I43 

} 0. 580 

; °. 279 

— 0. 766 

1 2.447 

-0. 042 

27.641 

11 35 59-230 

[28.411] 



7 T Virginis .... 

K. 7 

13 4 22. 060 

| 0. 265 

4 0. 112 

!+ 0. 180 

1 

{ 0.948 

1 —0. 001 

1 

23.564 

11 54 55 - *59 

'—1 9 28. 405 

0. 002 


: 0 Virginis . . . . 

W. 7 

13 8 46. 599 

—0. 269 

i O. 368 

| O. 170 

— 0. 989 

] 

{ 0. 008 

45.887 

1 11 59 17.461 

1 

1—1 9 28. 426 

! 

1 0.019 


V Virginis .... 

! • 7 

13 23 26.863 

0. 247 

{ 0. 344 

H- 0. 239 

j— 0.976 

A O. 039 

26.262 

12 13 57.869 

28.393 

0.014 


k Draconis.... 

1 • 7 

13 38 4 - 207 

j -0.636 

f 0. 904 

- 0.958 

, - 2.897 

-j-o. 069 

0. 689 

12 28 32. 283 

[28.406] 

1 ’ ‘ 


tf Virginis .... 

• ' 7 

14 13 25.237 

235 

f 0. 348 

, t- 0. 275 

I 0.980 

4 0.144 

24.789 

13 3 5 6 - 4 i 6 

28.373 

, 0.034 


a Virginis .... 

w.| 7 

14 28 33.611 

-0. 221 

jt-o. 333 

|-j- 0.318 

j- °- 993 

l+o. 175 

33 - 223 

13 '9 4-788 

9 28.445 

0. 038 

1 


NORMAL EQUATIONS. 

s. s. 


Assuming a f 

f 0. 424 

j tia f circle E. 

r 0 — 0. 129 { 

r- I • 440 tia' 

i- 

0. 824 tie 

I.472 tit 

whence tia' — 

{0.053 

a" 

! O.567 

A tin" “ W. 

A 0. 211 

V 

1.880 tia" — 

O. 894 tic { 

I.659 tit 

tia" - 

— 0. 079 

c 

r 0. 891 

| tie “ E. 

—0.943 i 

\ 0. 824 tia' — 

O. 894 tia" j 

F 

00 

•^1 

a. 

O. 783 tit 

tie -- 

* J 0.067 

T 

i 1 * 9 "* 

28*405 | tit 

-J-o. 018 -] 

- I. 472 tia' -f 

1. 659 tia" j 

0.783 A j- 9-171 tit J 

tit _ 

0. 002 


a' — -f cy.477 (circle east); a" - A 0*488 (circle west); c — ( j with circle E.). 

Chronometer No. 1295, at I3 h 5"‘ chron. time, i h 9’“ 28 c 407 rb o*.oo6, fast; losing 0M23 per hour. 

Transits of stars observed at the Naval Observatory, Washington, by Lieut. Commander C. II. Davis, with transit No. 1502, to determine the correction of sidereal 

chronometer Negus 1254. 


t/i 


Date. 


Name of star. 

Circle. 

No. of threat 

Transit over 
mean of threads. 

Flexure 
and in¬ 
equality 
of pivots. 

Level. 

Azimuth. 

Aberra¬ 
tion and 
colli- 
mation. 

Rate. 

Seconds 
of corr. 
transit. 


R 

A. 

Chronometer 

correction. 


V. 

1884. 





h. 

m. 

s. 


s. 

s. 

s. 

s. 

s. 

h. 

m. 

s. 

h. 

m. s. 


S. 

June 4 

20 

Can. Venat . . . 

\V. 

7 

12 

4 i 

! 5 - 364 

-0.714 

10.265 

— 0.078 

j O. 202 

0. 079 

14. 960 

13 

12 

22. 321 

} 0 

31 7 - 360 

+ 

O. 051 



Croom., 2001 . . 


7 

12 

52 

8. 129 

-*•523 

10.532 

2.808 

1 O. 520 

0. 067 

4 - 783 

13 

23 

12. 219 


[ 7 - 436 ] 




T 

Root is. 


7 

*3 

10 

39-573 

—0.528 

{0. 171 

{ 0.548 

-f O. l6o 

0. 046 

39. 878 

*3 

41 

47 * 259 


7 - 38 i 

I 

O. 030 


1 I I 

Bootis. 

> 

7 

J 3 

24 

49. 680 

—0.59s 

{0. 160 

- 0.315 

f o* l 7 2 

0. 031 

; 49. 698 

*3 

55 

57 - 133 


7-435 

- 

O. 024 


a 

Boot is. 

w. 

7 

1 j 

39 

16. 971 

-0.540 

! ] 0. 126 

j 0. 510 

j 0. 162 

0. 015 

17. 214 

14 

10 

24.586 

+0 

3 1 7-372 

+ 

O. O39 


33 

Bootis. 

E. 

7 

14 

3 

25.724 

j 0.648 

0. 178 

1 

- 0. 168 

— 0. 260 

4 0.012 

■25- 778 

14 

34 

33-443 

40 

317665 


O. 254 


3 

Urs.v Mi nor is . . 


7 

>4 

20 

0.043 

; I.648 

j 0. 018 

, - 2. 508 

— 0. 694 

+0.030 

58.537 

14 

5 i 

5-743 

1 

[7.206] 




*/•' 

Bootis. 


7 

H 

28 

22.971 

A 0. 594 

| 0. 002 

1- 0.255 

j — 0. 207 

+0.039 

23-654 

14 

59 

3 °- 974 

1 

1 

7.320 

! , 

O. 09I 


ti 

Bootis. 


7 

14 

39 

44.251 

4 -o. 645 

0. 139 

+ 0. 123 

j— 0. 221 

+0.051 

44.710 

*5 

10 

52.077 


7367 

{ 

+ 

O. O44 


v 1 

Bootis. 

E. 

7 

: 14 

55 

40.623 

+0. 715 

0. 231 

— 0. 061 

1'- 0. 245 

j 0.069 

40. 870 

15 

26 48. 255 

l+o 

3 ' 7-385 

I* 

O. 026 


NORMAL EQUATIONS. 

s . s. 

Assuming a / 1.381 j tia' circle W. f o— 0. 057 f 0. S91 tia' -J- o. 202 Jr j 0. 581 tit J whence tia' — {-0.084 

a" f 1.281 tia" “ K. ! 0.032 -f o. 728 J/i" - - 0.997 th—o. 161 df da"--— O. 143 

c - 0.097 | tic “ E. ] -{ o. 891 -f- o. 202 da' —o. 997 da" | 14.688 tic -j o. 453 tit tic — -0.071 

AT — }- o 1 ' 31"' 7*425 -{- tit -f- O. 008 { o. 581 tia' — o. 161 tia" -f o. 453 tic -}- 8. 290 tit tit — —o. 006 

a' - A 1*465 (circle west); a" ~ i*.I 38 (circle east); c -z:OM68 ( with circle E.). 

Chronometer No. 1254, at 13*' 52 m .9 chron. time, o h 31™ 7*411 ± cfi.026, slow; losing o*.o66 per hour. 


Digitized by c^ooQie 
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Transits of stars observed at the Naval Observatory , Washington , by Lieut. Commander C. II. Davis , tvith transit A r o. /302, to determine the eorreetion of sidereal 

chronometer Negus 1254. 


Date. 

Name of star. 

Circle. 

No. of threads. 

Transit over 
mean of threads. 

Flexure 
and in¬ 
equality 
of pivots. 

Level. 

Azimuth. 

Aberra¬ 
tion and 
colli- 
mation. 

Rate. 

Seconds 
of corr. 
transit. 

R. A. 

Chronometer 

correction. 


1884. 




h. m. s. 

s. 

s. 

s. 

s. 

s. 

x. 

//. m. s. 

h. m. s. 

jr. 

June 15 

t Virginis .... 

W. 

7 

13 24 25-853 

0. 431 

0. 263 

-j- 0. 622 

+ 0.269 

—0. 050 

26. 000 

13 55 47-049 

+0 31 21.049 

-j- O. 026 


a Bootis. 

* 

7 

*3 39 3 - 706 

—0.540 

—0. 342 

I 0.362 

+ 0.286 

—0. 040 

3 * 43 2 

14 10 24. 509 

21.077 

- O. 002 


33 Bootis. 


7 

14 3 13.344 

I—0.648 

1—0. 503 

— °- >54 

-r 0.380 

—0. 022 

>2. 397 

14 34 33 - 3 2 3 

20. 926 

+ O. I49 


47 Cephei (II.) S. P. 


7 

14 19 17.590 

f+I -312 

l+o- 895 

+ 4 - 795 

— 1. 57 i 

—0.010 

32. 981 

14 50 44. 127 

[21.146] 



ib Bootis. 

T 1 

w. 

7 

14 28 10. 190 

■ o- 594 

1—0.404 

-1- °- 233 

+ o- 303 

—0. 004 

9. 724 

14 59 30.908 

• 0 31 21. 184 

— O. IO9 


y* Urste Minoris . . 

E. 

7 

•4 49 3 8 - 793 

j+i- 246 

—• 1.480 

— i- >49 

- 0.987 

-f-O. 012 

36- 435 

15 20 57.544 

j o 3l[2I. 109] 



£ Coron. Bor. (seq.) 


7 

15 3 42 - 3/4 

4 °. 674 

0.729 

■ f - O. 026 

- 0. 377 

-j-O. 022 

41.990 

. *5 35 3-020 

21. 030 

+ 0 045 


/3 Serpentis . . . 


7 

15 9 31.720 

+0.514 

O. 574 

-f O. 260 

~ 0.313 

4-0.027 

3 > • *>34 

1 15 40 52.719 

21.085 

- 0.010 

I 

e Serpentis . . . 


7 

>5 '3 43-8i6 

+0.447 

-0. 509 

-!- o -358 

— 0. 302 

f 0. 030 

43. 840 

15 45 4 - 9 2 3 

21.083 

— 0. 008 


e Coron. Bor . . . 

E. 

i 

7 J 

15 21 28.879 

1 0.592 

—0. 701 

+ 0.145 

- 0. 338 

-f 0.050 , 

28. 627 

*5 5 2 49-790 

-j-O 31 21. 163 

— 0. 088 


NORMAL EQUATIONS. 


s. 

Assuming a' -- -j- 1. 355 -{- Sa' circle W. 

a" —1 -f- °* 462 -f- Sa" “ E. 

c = — o. 480 f- 6 c “ E. 

A T — -f o h 3i m 21 ".074 } 6t 


o ~ -j- o. 493 + 2. 08s da' -f o. 723 ic + 1. 355 M 

— o. 264 -j- 1 • °^9 da" + o. 289 6e -| o. 932 St 

— 2. 590 -}- o. 723 drt'-f o. 289 da" -j 14. 104 Sc -f o. 751 St 

— o. 029 { 1. 355 Sa'-\ o. 932 6a" -f o. 751 Sc -f- 8. 242 St 


whence 6a / = — o. 316 
da" | o. 175 
Sr - . -f o. 195 
St = -f o. 018 


a / — -f- i*.039 (circle west); a" _= { o*.637 (circle east); c = o*.285 (— with circle’ K.). • 
Chronometer No. 1254, at I4 h 32 m .9 chron. time, o h 3l ,n 2i B .o75 ±z cy.024, slow; losing o B .044 per hour. 


rj Bootis. 

W. 

7 

d Bootis. i 


7 

5 Ursa? Minoris . . 


7 

f. Bootis. ! 


7 

/? Bootis. 

W. 

7 

1 Ursa? Minoris(H.) 

E. 

7 

Bootis.1 


7 

v‘ 2 Bootis. 

• 

7 

<j> Bootis. 


7 

/? Serpentis.... 

E. 

7 


>3 >7 49-93° -°-535 

- -O. 268 

+ 

0.480 

4 - 

0.281 

—0. 046 

49.842 

13 49 11. 840 

-f° 31 

22. O48 

>3 33 47-°20 —o- 581 

—O. 302 

4 - 

0. 339 

4- 

0.295 

—0.035 

46.736 

>4 5 8.730 

i 

2I.994 

13 56 31.643 —1.796 

- O. 968 

— 

3- 39i 

+ 

1.116 

—0.019 

26.585 

>4 27 48-537 


[21-952] 

>4 8 35. 853 - «. 595 

—O. 321 

4 - 

0. 296 

4- 

0.300 

—0.012 

35-521 

>4 39 57-638 


22. 117 

14 26 15. 5O9 - O. 71 I 

—O- 383 

— 

0. 060 

4 - 

0.35 2 

0. 000 

14. 707 

>4 57 36-872 

j+° 3* 

22. 165 

14 42 0. 736 +1. 246 

—0. 984 

— 

1.509 


O. 789 ; 

1 -f-o. 010 

58.710 

>5 >3 20. 772 

-j O 31 [22. 062] 

14 55 26.584 i-( 0.715 

-0.740 1 

— 

0. 064 

— 

O. 396 ! 

-j-O. 020 

26. 119 

15 26 48.175 


22. 056 

14 56 18. 631 -f-o. 716 

-O. 749 

— 

0. 066 


0-397 

-f O. 020 

j >8->55 

15 27 40. 220 


22. 065 

15 2 20. 480 j-f-O. 710 

-O. 822 

— 

0. 050 

— 

0. 393 

-f-o. 025 

' >9- 95° 

15 33 42. 123 


22. I73 

15 9 30-594 H-0.514 | 

-O. 664 

4- 

0. 482 

— 

0.310 

-f-o. 029 

30.645 

15 40 52.717 

,+o 3> 

22. 072 


4- 0.038 
4- 0.092 

— 0.031 

— o. 079 


{- 0.030 
-f- o. 021 
— O.087 
-f O.OI4 


Assuming 


at 


NORMAL EQUATIONS. 


s. 

-f- 1. 369 -f* da' circle W. 
j I. 177 4- Sa" “ E. 
— o. 300 -j- dc “ E. 

_{_ o h 3i m 22 B .o84 4 St 


o = 4 " °- 028 4 ~ °- 880 Sa f 4- o. 192 Sc -f o. 542 St 

-f- o. 009 4 " °- 5^2 Sa" — o. 623 Sc o. 064 St 

— o. 272 4 o. 192 Sa' — o. 623 da" -}- 15- 206 dc 4 °- f>55 dt 

4- o. 009 4- o. 542 da' — o. 064 da" 4- o. 655 Sc 4- 8. 348 St 


s. 

whence Sa' — — o. 036 
Sa" — J o. 004 
*V ] 0.018 
St — o. 000 


a' — -f- p.333 (circle west); a" — 4 1M81 (circle east); c -o".282 (— with circle E.). 
Chronometer No. 1254, at I4 h 26 m .3 chron. time,o h 3i m 22*.o86 rt o“.oi5, slow; losing o 8 .040 per hour. 




Digitized by v^ooQie 
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TELEGRAPHIC DETERMINATION OF LONGITUDES 


Transits of stars observed at the Naval Observatory, Washington, by Lieut. Commander C. LI. Davis, with transit No. 1502, to determine the eorreetion of sidereal 

ehronometer Negus 1254. 


Date. 

Name of star. 

Circle. 

No. of threads. 

Transit over 
mean of threads. 

Flexure 
and in¬ 
equality 
of pivots. 

Level. 

Azimuth. 

Alierra- 
tion and 
colli- 
mation. 

Rate. 

Seconds 
of corr. 
transit. 

R. A. 

Chronometer 

correction. 

V. 

1884. 




h. m. s. 

s. 

s. 

s. 

s. 

s. 

Sm 

//. tn. s. 

h. m. s. 

s. 

June 17 

a Bootis. 

W. 

7 

>3 39 1-574 

—O. 540 

—0. 058 

+ 0.380 

4- 0. 215 

—0. 038 

*•533 

14 10 24. 490 

+0 3122.957 

4 0.036 


33 Bootis. 


7 

14 3II.II6 

—0. 648 

-0.159 

— 0. 161 

+ 0.285 

—O. 025 

10.408 

'4 34 33 - 295 

22. 887 

4- 0.106 


47 Cephei (H.) S. P. 


7 

14 19 * 5-979 

+1312 

4-0.310 

+ 5 -035 

- 1.221 

-0.017 

21.398 

14 50 44 . 327 

[22.929] 



6 Bootis. 


7 

*4 39 2 9 * 30 * 

-0.645 

—0. 115 

4 0. 118 

4- 0. 243 

—0. 006 

28.896 

15 IO 51. 998 

23. 102 

-- 0.109 


1 /? Corona* Borealis. 

W. 

7 

14 51 4 2 - 47 o 

—0. 610 

—0. 044 

j- 0. 204 

+ 0. 232 

0. 000 

42.252 

15 2 3 5 -278 

4-0 31 23.026 

- 0.033 


| C Corona.* Borealis. 

E. 

7 

*5 3 39-934 

4-0. 674 

-0. 447 

f- 0. 044 

- 0. 293 

4-0. 006 

39-918 

- 15 35 2.999 

4-0 31 23.081 

— 0.088 


k Serpent is. . . . 


7 

15 12 10. 366 

+0. 532 

l-o- 35 ° 

+ 0. 397 I 

- 0. 247 

4-0. 011 

10. 709 

15 43 33-796 

23.087 

— 0.094 


C Ursa* Minoris. . 


7 

; *5 * 6 57 -064 

4-2. 029 

—*- 33 2 

- 3-336 

1. 140 

4-0.013 

| 53- 2 98 

15 48 l6. 289 

[22.991] 



a Cor. Bor. (med.). 


7 

*5 33 59 - * 4>4 

U-o. 648 

—0.414 

4- 0.108 

0. 283 

4-0.019 

1 59 - 73 2 

l6 IO 22 .623 

22. 891 

4- 0.102 


y llerculis. . . . 

E. 

7 

, *5 45 27.667 

+0.538 

| -0. 347 

+ 0.382 

- 0. 248 

4-0.028 

j 28. 020 

l6 l6 5O.93I 

4-o 3* 22.911 

4- 0.082 


NORMAL EQUATIONS. 
s. 

Assuming a' = -f* o. 969 -f 6a' circle \V. f o -= - o. 105 -}- *• 7 2 3 6a' -f- 1. 230 be -f- o. 827 6t 

a" = I • ° 2 3 -j- “ E. J — o. 071 -j- 1.042 6a" — o. 283 He -{- o. 611 6t 

e — — o. 144 -f- fir “ E. 1 -f o. 994 -j- 1. 230 Ha' — o. 283 6a" -f 15. 037 6c -{- o. 518 < 5 / 

- -f o 1 '3i ra 23«.oc>9 4 6t l 4- o. 038 -f- o. 827 6a' j o. 611 6a" o. 518 6c 4- 8. 153 6t 


s. 

whence 6a' = -f °- 122 
6a" = 4-0. 059 
6 c — —o. 074 
6t ——0.017 


a' - 4 i*.09i (circle west); a" — }■ i b .o 82 (circle east); c = o*.2i8 ( -- with circle E.). 
Chronometer No. 1254, at I4 h 51™.7 chron. time, o h 31 u * 22*-993 db o i .022, slow; losing o*.03l per hour. 


Transits of stars observed at the Public Square, Galveston, by Lieut. John A. Norris , with transit No. 1504, to determine the correction of sidereal chronometer 
. Negus 1295. 


Date. 

Name of star. 

Circle. 

No. of threads. 

Transit over 
mean of threads. 

Flexure 
and in¬ 
equality 
of pivots. 

Level. 

Azimuth. 

Aberra¬ 
tion and 
colli- 
mation. 

Rate. 

Seconds 
of corr. 
transit. 

R. A. 

Chronometer 

correction. 

V. 

1883. 





h. m. s. 

s. 

s. 

s. 

s. 

s. 

s. 

h. tn. s. 

h. m. s. 

s. 

Apr. 30 

20 

Coma?. 

E. 

7 

*3 33 24.539 

10.301 

+0. 066 

4- 0.061 

f 1.040 

— 0. 132 

25 - 875 

12 23 53. 169 

1 9 32. 706 

— 0.038 


) 

Virginis .... 

’ 

7 

*3 45 *7954 

t o- 245 

| 0.067 

4 0. 211 

t- 0.967 

—0. 108 

' 9 - 336 

12 35 46. 680 

32.656 

— 0.088 


8 

Draconis. . . . 


7 

■4 0 22.271 

+0.559 

| 0. 182 

- 0.622 

+ 2.385 

I 

p 

I 5 

24.691 

12 50 51.996 

[32- 695] 

. . 


43 

Coma*. 


7 

1415 58.720 

+0. 322 

4-o. 125 

-j- 0.007 

+ 1.100 

—0. 048 

60. 226 

13 627.409 

32817 

4- 0.073 


a 

Virginis .... 

E. 

7 

14 28 36. 020 

\0. 221 

f 0. 096 

-t 0.274 

+ °- 983 

—0. 024 

37 - 570 

1319 4 789 

—1 9 32.781 

+ o °37 



Groom. 2029 . . 

W. 

7 

14 44 2. 279 

—O. 669 

{ 0. 801 

— 0.648 

~ 3217 

O. OOO 

58. 546 

13 34 25.905 

—i 9[32.641] 



I I 

Bootis. 


7 

15 5 28.669 

O. 320 

| 0. 420 

+ 0.008 

- *-*35 

4-0. 048 

27. 690 

13 55 54 861 

32.829 

4- 0.085 


K 

Virginis .... 


7 

15 16 15.690 

—O. 223 

10-305 

f 0.191 

1.018 

4 - 

0 

0 

VJ 

W 

15.017 

14 6 42.428 

32 - 589 

- 0. 155 


A 

Virginis .... 


7 

15 22 23.396 

-O. 215 

| o. 301 

0. 206 

- 1.029 

4 - 0.084 

22. 743 

14 12 49-959 

32 - 784 

-}- 0.040 


<P 

Virginis . . . . 

W. 

7 

*5 3* 46.869 

-O. 242 

+0.350 

-i- 0.154 

— *.003 

-f O. O96 

46. 224 

14 22 13.438 

—1 9 32.786 

-j- 0.042 


NORMAL EQUATIONS. 


s. 

Assuming a' j o. 391 j- 6a' circle E. 

a" — 4 °- 34 ° I 6a" “ W. 

c - 4- 1.006 f dr “ E. 

/LaT — — i* 1 9"» 32*748 4- 6t 


o o. 040 4- 1. 316 6a' 4- o. 308 6c 4- o. 897 6t 

4 o. 055 + 1.980 6a" — o. 669 6c 4- 1. 485 6t 

4- o. 220 4 o. 308 6a' — o. 669 6a" 4- 12. 392 6c 4- o. 187 6t 

- o. 033 4- o. 897 6a' 4 1.485 6a" 4- o. 187 6c 4- 8. 460 6t 


s . 

whence 6a' = 4 ~ o. 030 
da" — — o. 041 
6c = — 0.021 
6t =4-0.008 


a' - f 0*421 (circle east); a" — \ 0**299 (circle west); c — ©*.985 (4- with circle E.). 
Chronometer No. 1295, at 14 l * 40*“ chron. time, i h 9 m 32*.744 =fc 0*.020, fast; losing 0*.I20 per hour. 


Digitized by c^ooQie 
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Transits of stars observed at the Public Square , Galveston , by Lieut. John A. Norris , with transit No. 15041 to determine the correction of sidereal chronometer 

Negus 1295. 


Date. 

Name of star. 

Circle. 

No. of threads. 

Transit over 
mean of threads. 

Flexure 
and in¬ 
equality 
of pivots. 

Level. 

Azimuth. 

Aberra¬ 
tion and 
colli- 
mation. 

Rate. 

Seconds 
of corr. 
transit. 

R. A. 

Chronometer 

correction. 

V. 

1883. 





h. m. s. 

s. 

s. 

s. 


s. 

s. 

s. 

h. tn. s. 

h. m. s. 

s. 

Apr. 30 

7r 

Boot is, pr . . . 

E. 

7 

«5 44 47 - 387 

4-0. 289 

4-0. 220 

+ 0.093 

4 - 

1.087 

—0. 108 

48.968 

14 3516.421 

—1 9 32 .547 

+ 0.045 


e 

Bootis. 


7 

15 49 26. 187 

+0.319 

-|-o. 227 

4- 0.014 

+ 

i- *73 

—0.096 

27.824 

•4 39 55 - 386 

32.438 

— 0.064 



Bootis. 


7 

16 8 59.561 

+0.318 

-|-o. 160 

4- 0 015 

+ 

1. 171 

—0.060 

61. 165 

14 59 28.622 

32. 543 

-J- 0.041 


48 Cephei, S. P . . 


7 

16 IS 6.379 

—0.368 

—0.159 

4- 1.809 

— 

4 . 73 1 

—0.048 

2. 882 

*5 5 30 - 390 

[32492] 



T» 

Serpentis.... 

E. 

7 

16 29 55.503 

4-0. 286 

+0.074 

4~ 0.100 

+ 

1.081 

—0.012 

57- 032 

15 20 24. 564 

—1 9 32.468 

— 0.034 


y 

Coron. Bor . . . 

W. 

7 

•6 47 25 - 924 

—0. 316 

+0.465 

4- 0.010 

— 

1. 204 

4-0. 024 

24.903 

15 37 52444 

—1 9 32.459 

— 0.043 


12 

H. Draconis . . 


7 

16 54 30.693 

—0.518 

+0.787 

— 0.251 

— 

2.367 

+0.036 

28. 380 

15 44 55-935 

[ 32 - 445 ] 



e 

Coron. Bor . . . 


7 

17 2 20.739 

—0.318 

4-0. 500 

4- 0.008 

— 

1. 209 

4 0.048 

19. 768 

15 52 47-323 

32 - 445 

— 0.057 


a 

Coron. Bor . . . 


7 

17 19 53.963 

—0.340 

+0.576 

— 0.021 

- 

1.300 

4-0. 084 

52. 962 

16 10 20. 338 

32.624 

-f 0. 122 


t 

Ophiuchi.... 

W. 

7 

17 21 43-996 

—0. 236 

4-0. 402 

+ 0.115 

— 

1.079 

-fo. 096 

43 - 294 

16 12 10.804 

—1 9 32-490 

— 0.012 


Assuming a f — -f o. 425 4- 6a' circle E. 

a " =. -f- o. 169 -j- da " “ W. 
c — + 1.075 + fa “ E - 

/\T = — i b 9 m 32*.5oo -f 61 


NORMAL EQUATIONS. 


o — — o. 004 -f 1. S77 6a / — I. 279 6c -j- 0.942 6t 

— o. 024 -f °- ^33 & a " + °- 378 6c -f o. 130 6t 

-f- o. 204 — I. 279 6a' -j- o. 378 6a" 4- 13. 271 6c — 1. 291 61 

— o. 021 4-0. 942 6a' 4- o. 130 6a" — 1. 291 6c -f- 8.435 6t 


whence 6a' = — o. 010 
6a" = 4-0.037 
6c = — 0.017 
6t = o. 000 


a' = 4 - o*.4i5 (circle east); a" = 4 - o B .2o6 (circle west); c = P.058 (-f with circle E.). 
Chronometer No. 1295, at i6 h 36"' chron. time, i h 9 m 32*.502 db o*.oi5 fast, losing o i .i20 per hour. 


226 Cephei, S. P . . 

E. 

7 

11 39 46. 200 

— 0. 294 

—0.087 

+ 1.821 

— 3964 

—O.O96 

43 - 58o 

10 30 13. 102 

—1 9[3o. 478] 


42 Leonis Minoris . 


7 

11 48 52.664 

+0.331 

-f 0.081 

— 0.019 

+ 1.151 

—O. 084 

54.124 

10 39 23. 641 

3 °. 483 

— 0.035 

X Leonis. 


7 

12 8 30. 241 

+0. 266 

+°- 032 

4- 0.172 

+ 0.994 

— O. O48 

31-657 

10 59 1. 167 

30 . 490 

- O. 028 

Z 3 Leonis. 


7 

12 10 27.633 

+0. 253 

^0.027 

4- 0.210 

+ 0.985 

— O. O36 

29. 072 

11 0 58.460 

30. 612 

-f O.O94 

a Leonis. 

E. 

7 

12 24 37623 

+0. 263 

4-0.006 

4- 0.182 

+ 0. 99 * 

— O. 012 

39 - 053 

n 15 8.577 

—1 930.476 

- 0.042 

1 Leonis. 

W. 

7 

12 27 23.429 

-^274 

+0.293 

4- 0.010 

— 1.039 

O. OOO 

22. 4I9 

1117 51.830 

- 1 9 30 .589 

4- 0.071 

v Leonis. 


1 

7 

12 40 31-387 

—0. 246 

4-0.278 

4- 0.016 

— 1.020 

4-0.024 

30 - 439 

1130 59.983 

30 .456 

— 0.062 

y Cephei, S. P . . 


7 

12 43 58.543 

+0. 352 

—0.403 

+ 0.136 

+ 4 . 527 

-fo. 024 

63. >79 

23 34 32.644 

[3°. 535 ] 


7r Virginis .... 


7 

13 4 26.603 

—0. 264 

+0.328 

4- 0.012 

— 1.028 

4-0.072 

25. 723 

n 54 55-166 

3 °. 557 

f O.O39 

rj Virginis .... 

1 

W. 

7 

13 23 29.176 

-0. 247 

+0.328 

4- 0.016 

-- 1.020 

4-0.108 

28. 361 

12 13 57.876 

-1 9 30.485 

— O 03; 


NORMAL EQUATIONS. 


s. 

Assuming a' — -f °- 459 + fa' circle E. 

a" — 4-0.011 4- fa" “ W. 
c = 4-0.997 4- 6c “ E. 

AT =—iH 9 » 3 op. 5 I 24 - 6t 


o = — o. 009 4- 2. 260 6a' — o. 670 6c 4- 1. 619 6f ' 

— o. 040 4- 2. 4^5 fa" + o- *48 6c -f 2. 090 6t 

— o. 059 — o. 670 6a' 4- o. 148 6a" 4- 12. 267 6c 4- o. 120 6 f 

— o. Ol I 4- 1.619 6a' 4 ~ 2. 090 6a" 4 ~ o. I20<h--f 8. 214J/J 


s. 

whence 6a' == 4' °- °°9 
6a" — 4~ o. 021 
6c ~ 4 O- o°5 
6t — — o. 006 


a' — 4- 0**468 (circle east); a" = 4 " o*.o32 (circle west); c = P.002 ( 4 - with circle E.). 
Chronometer No. 1295, at I2 h 31“ chron. time, i h 9 m 30*.5i8 rfc o*.oi4, fast; losing 0 *.I20 per hour. 


Digitized by c^ooQie 









134 


TELEGRAPHIC DETERMINATION OF LONGITUDES 


'transits of stars absented at the Public Square , Galveston , by Lieut. John A. Norris , with transit No. 1504, to determine the correction of sidereal chronometer 

Negus 1295. 


Date. 

Name of star. 

Circle. 

No. of threads. 

Transit over 
mean of threads. 

Flexure 
and in¬ 
equality 
of pivots. 

Level. 

Azimuth. 

Aberra¬ 
tion and 
colli- 
mation. 

Rate. 

Seconds 
of corr. 
transit. 

R. A. 

Chronometer 

correction. 

V. 

1883. 





/;. m. s. 

s. 

s. 


s. 


s. 

s. 

s. 

h. m. s. 

h. m. s. 

s. 

May 1 

24 Comae (seq.) . . 

E. 

7 

13 38 46.961 

4 0. 295 

Ao. 106 

I- 

0.067 

4^ 

I. 109 

-0. 132 

48. 406 

12 29 iS. 242 

-1 930.164 

— 0.014 


3 1 

Coron. Bor. . . 


7 

13 55 31.221 

+0.321 

Ao. 091 

1 

0. 008 


I. 190 

—0. 096 

32 .735 

12 46 2. 612 

30- 123 

— o- 055 


e 

Virginis .... 


7 

14 s 52.617 

Ao- 2 75 

4 0.064! 


0. 110 

+ 

1.071 

0. 072 

54.065 

12 56 23.878 

30.187 

A 0.009 


a 

Virginis .... 


7 

H 2S 33-476 

Ao. 221 

40.026 

-I- 

0.231 

A 

I. 067 

- 0. 024 

34- 997 

, 1319 4.789 

30. 208 

A 0.030 



Groom., 2001 . . 

E. 

7 

•4 32 39- 364 

Ao. 700 

• 0.067 


0.836 

-1- 

3.588 

0. 024 

42.859 

13 2312.630 

-1 9[3°- 229] 




Groom., 2029. . 

W. 

7 

•4 43 59- 864 

0. 669 

Ao. 605 


0.340 


3-4«> 

0. 000 

55-979 

13 34 25-890 

- -1 9 [3o. 089I 



V 

Boot is. 


7 

14 58 40. 84I 

0. 295 

-1 0.331 

A 

0.030 

- 

I. I48 

j o. 036 

39-795 

'3 49 9-5 6 4 

30- 231 

)- 0053 


d 

Bootis. 

• 1 

7 

'5 ‘4 37-763 

<>•313 

-j o. 426 

A 

0. 011 

- 

I. 203 

j 0. 060 

3 f >. 744 

14 5 6.515 

30. 229 

+ 0.051 


K 

Virginis .... 


7 

15 16 13.396 

0. 223 

Ao. 309 

j- 

1 

0. IOO 

- 

I. IOI 

j o. 072 

'2-553 

14 6 42.436 

30. I 17 

— 0.061 


1 

Virginis .... 

\V. 

7 

15 22 20.957 

0. 215 

A°- 3 11 

-j_ 

0. 108 

- 

I. II3 

-j o. 0S4 

20.132 

14 12 49.968 

I 9 30. I64 

— 0.014 

1 


NORMAL EQUATIONS. 


Assuming a f = A o. 328 A <W circle E. 

a ff A o. 156 A Aa" “ \V. 

r — 1.043 -f- d<r “ E. 

A T - I h 9 m 30M74 -}- d/. 


o — — o. 033 -f- * • 433 Aa / — o. 065 be -j- o. 802 At 

( o. 011 + 1. 755 Aa" o. 402 (V -f 1. 203 At 

— o. 296 — o. 065 Aa f — o. 402 Aa" A 12. 571 dr — o. 009 At 
A o. 001 o. 802 d«' A 1. 203 Aa" o. 009 dr A 8. 334 d/ 


] whence Aa / =-f°. 026 
Aa"= A °- 001 
(V = 4- o. 024 
At — o. 002 


a'rr A o*-354 (circle east); a" = [ 0M57 (circle west); r __ i*.o67 (A with circle E.). 
Chronometer No. 1295, at I4 h 38 ,n chron. time, i h 9'" 30*. 178 rh o".oio, fast; losing 0M20 per hour. 


42 

Leonis Minois . 

E. 

7 

11 48 50. 264 

t 0. 331 

Ao. 101 

— 

O. 012 

!*- 

1.088 

—0. 180 

51.592 

10 39 23.625 

1 9 27. 967 - 0. 046 

a 

Ursa- Majoris . . 


7 

12 5 58.321 

Ao. 512 

f0.165 

- 

0-338 

1 , 
T r 

2.006 

—0. 144 

60. 522 

10 56 32.469 

[28.053] . . 

1 

Leonis. 


7 

12 2718.579 

-t 0.274 

-1 0.095 

A 

O. 09I 

'n 

0. 948 

- 0. 096 

19.981 

11 17 51.816 

28.075 A 0.062 


Leonis . 


7 

12 52 34-471 

'Ao. 284 

A©. 106 

A 

O. 072 

!»- 

0.963 

0. 048 

35-848 

ii 43 7 - 9*5 

27.933 — 0.080 

a 

Virginis .... 

E. 

7 

12 54 5-237 

+0.253 

+0.095 

-L 

O. I30 

,+ 

0.931 

— 0. 048 

6. 59S 

11 44 3 s -550 

1 9 28.048 -j 0.035 

4 

Draconis (II.) . 

W. 

7 

13 16 19.571 

0-913 

+1.248 


O.715 

j 

4 - 75 o 

0. 000 

14.441 

12 646.552 

' * 9[ 2 7- 889] . . 

> 

Virginis .... 


7 

13 45 * 5 - 3*7 

0. 245 

1 0.337 


O. O97 


0. 966 

j 0. 060 

14. 600 

12 35 4^677 

1 27. 923 — O. O9O 

c 

Virginis .... 


7 

14 5 52.639 

0.275 

1 o- 382 

j j 

O. 060 


0. 986 

j 0. 096 

51.916 

12 56 23.876 

28.040 A 0.027 

43 

Coma. 


7 

14 15 56.354 

0. 322 

+0.450 

j- 

O. OO3 


1.099 

j 0. 120 

55-506 

13 6 27.401 

28. 105 A °- °9 2 

c 

Virginis .... 

VV. 

1 _ 1 

7 

14 38 15.403 

j - 0-247 

H o. 347 

1 - 

O. O94 


0. 966 

1 0.156 

14. 787 

13 28 46.772 

J — 1 9 28.015 j- °- 002 

1 1 


NORMAL EQUATIONS. 


Assuming a* — A°- 315 4 - Aa f circle E. 

a" - 4 0.214 4 Aa" “ W. 
r : } 0.932 4 Ac “ E. 

AT - - i h 9 m 28*.020 a At. 


o 4 o. 019 { 0.816 Aa f 4- o. 088 Ac A o. 563 At 

A o. 027 } 1. 686 Aa" 4- o. 133 Ac | - 1. 020 At 

o. 200 A o. 08S Aa f | o. 133 Aa" 4 12. 400 Ac j- o. 438 At 

L O. 024 A °- 5 63 Aa f | I. 020 Aa" 4 O. 438 Ac 4- 8. 434 At 


s. 

whence Aa / —_ — o. 028 

I Aa" — 0.021 

! Ac 4 o. 016 

J At _ _ A o. 007 


a' ]- o*.287 (circle east); a" — j o". 193 (circle west) ; c o*.948 ( j with circle E.). 

Chronometer No. 1295, at I3 h 2l ,n chron. time, i h 9 m 28“.oi3 rh o*.oi6, fast; losing 0M20 per hour. 


Digitized by c^ooQie 
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Transits of stars observed at the Naval Observatory t Washington , by Lieut. John A. Norris , with transit No. 1502, to determine the correction of sidereal chronometer 

Negus 1254. 


Date. Name of star. 


5 Flexure 

Transit over and in- 
mean of threads, equality 

o f • . 

of pivots. 


Level. Azimuth. 


Aberra¬ 
tion and 
colli- 
mation. 


Seconds, 
Rate. of corr. 1 
transit. 


Chronometer 

correction. 


1884. 
June 4 


a Virginis . . 
B. A. C. 4536 
Groom. 2029 
7 Bootis . . . 
d Bootis . . . 


p Bootis .... 
1 Bootis .... 
/3 Bootis .... 
3 Serpentis . . 

y 2 Ursse Minoris . 


h. m. s. s. 

7 12 47 59 - 123 — 0 - 3 S 6 

7 12 58 31. 629 —o. 681 

7 13 3 21.036 —1.448 

7 13 18 4.096 —0.535 

7 13 34 1. 103 -0.597 

7 13 55 43-997 +0.620 

7 14 8 49. 406 -j o. 594 

7 14 26 28. 960 fo. 711 

7 14 38 19. 826 f o. 450 

7 *4 49 5 I -929 + 1-474 


-]-o. 121 
4 - 0 . 220 
fo. 457 
+0.156 
t-o. 154 


M- o. 179 
,+ o. 244 
— o. 050 
} O. 61 I 


{ o. 142 -o. 057 

+ o. 177 '—o. 046 
f o. 449 —o. 042 
+ o. 148 -o. 026 

| o. 155 —o. 010 

— O. 200 | O. 012 

— o. 194 t fo. 026 

— o. 227 j f o. 045 

— o. 173 +0.056 

— 0.564 I f 0.069 


NORMAL EQUATIONS. 


60.000 13 19 7.521 [fo 31 

3 i- 33 i 13 29 38.993 

*8.135 13 34 25.606 j 

4 - 3*7 13 49 II. 993 : 

1. 142 14 5 8.843 i 0 3i 

44.577 I 14 26 52.221 fo 31 
50.011 j 14 39 57711 
29.302 14 57 36.982 

20. 659 15 9 28. 184 

50.474 15 20 57.927 +0 31 


7. 521 4- o. 118 
7.662 - 0.023 

[7 471] - . 

7.676 - 0.037 
7. 701 — o. 062 

7. 644 - o. 005 

7. 700 — o. 061 
7. 680 I— o. 041 

7-525 + o- 114 

[ 7 - 453 ]j • • 


Assuming a' — + 


f 1. 250 4- Aa' circle W. ( o — — o. 095 -f 1. 333 Aa' o. 489 Ac f I. 102 At 1 whence Aa' -f o. 078 

f 1.176 +dtf // “ E. | -f o. 070 } o. 830 d//" 4 o. 124 dr + o. 645 d/ An" — — 0.073 

- o. 146 4-dc “ E. J j o. 176 - o. 489 Aa' 4- o. 124 Aa" 4 13. 622 Ac 4 o. 052 At Ac — — 0.010 

f o h 3i m 7*.644 4- At [ 4 o. 060 4 1. 102 Aa' 4- o. 645 Aa” 4- o. 052 dr 4- 8. 314 d/ J At — 0.012 

a' ~ 4 - l 8 -3 2 8 (circle west); a" — 4 l B -l °3 (circle east); c = 0M56 (— with circle E.). 

Chronometer No. 1254, at I3 h 43 ,n .5 chron. time, o b 3i m 7 B .639 o*.oi8, slow; losing o*.o62 per hour. 


d Bootis. 

W. 7 

*3 33 47 - 874 

—0. 580 

-O. 425 

+ O. 291 

+ 0.316 

5 Ursa Minoris . . 

• 7 

13 56 32.000 

—*-795 

-I. 128 

- 2.917 

b '• >96 

£ Bootis. 

7 

14 8 36. 843 

—594 

—0.367 + 0.253 

+ 0.321 

/I Bootis. 

• 1 7 

14 26 16. 486 

-0.71 I 

-O. 482 

- O. 052 

+ 0.377 

6 Bootis. 

W. 7 

14 39 31.281 

—O. 644 

—O. 499 

+ 0.123 

+ 0.343 

v 1 Bootis. 

* 1 7 

14 55 27. 360 

+°- 7*5 

—O. 821 

- O.O39 

- 0.422 

i 2 Bootis. 

7 

14 56 19.454 

1+0. 7 l6 

-O. 822 

- O. O4O 

- O. 422 

k Serpentis . . . 

7 

15 12 12.727 

H-0-532 

—0.639 

4 0. 262 

— 0. 334 

y Serpentis . . . 

7 

»5 19 47 - 280 

+0.516 

-0.635 

+ 0. 288 

— o- 330 ' 

Groom. 2320 . . 

E. 1 7 

1 

•5 34 43 - 943 

+ 1 . 260 

' — 1. 6lI 

- 0. 935 

j— O- 851 


Assuming a' — 


1. 173 j Aa' circle W. f o 

o. 749 f Aa" “ E. J 

o. 320 f Ac “ E. 1 

o h 31"' 2i B .300 4 At [ 


—0.042 47.434 14 5 8.740 [+0 31 21.306 — 0.002 

—0.028 27.328 14 27 48.604 [21.276]' . . 

—0.020 36.436 14 39 57.647 21. 211 4- 0.093 

O.OOS 15.610 14 57 36.883 21.273 (+ <>.031 

' 0.000 30.604 15 10 52.014 -f° 31 21.410 j— 0.106 

j-fo. on 26.804 15 26 48.183 14-0 31 21.379 0.075 

4 o. 011 18.897 15 27 40-233 ! 21.336 — 0.032 

f 0.021 12.569 15 43 33.801 21.232 4- 0.072 

14-0.026 47-145 15 5 i 8.434 21.289 +0.015 

I+0.036 41.842 I 16 6 3.030 !+o 3i[2i. 188] . . 


NORMAL EQUATIONS. 

■+ 0.011 f o. 825 Aa' 
f o. 029 j-o. 722 Aa" 

O. 283 -f o. 552 Aa' o. 195 Aa" 


+ o. 552 Ac f o. 262 At ] whence Aa' 

— o. 195 Ac + o. 342 At ! Aa" 

+ 15. 091 Ac f o. 192 At | Ac 


o h 31"' 2l B .300 4 At [ 4 o. 012 + o. 262 Aa' -j o. 342 Aa" f o. 192 Ac + 8. 352 At J 

a' — 4 - I*-I 47 (circle west); a" — 4 ° B -714 (circle east); c - 0».30l ( - with circle E.). 
Chronometer No. 1254, at I4 h I3 ,n chron. time, o h 3i m 2i®.304 ± o*.oi5, slow; losing o«.039 j>er hour. 


Digitized by 


Google 
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TELEGRAPHIC DETERMINATION OF LONGITUDES 


Transits of stars observed at the Naval Observatory y Washington, by Lieut. John A. Norris, with transit No. 1502, to determine the correction of sidereal chronomeiet 

Negus 1254. 


Date. 

Name of star. 

Circle. 

No. of threads. 

! 

Transit over 
mean of threads. 

Flexure 
and in¬ 
equality 
of pivots. 

Level. 

Azimuth. 

Aberra¬ 
tion and 
colli 
mation. 

Rate. 

Seconds 
of corr. 
transit. 

R. A. 

Chronometer 

correction. 

V . 

1884. 




h . m . s . 

s . 

s . 

s . 

s. 

s . 

s . 

h . m . s . 

h . m . s . 

S. 

June 16 

r Bootis. 

W. 

7 

13 10 25.057 

— 0-529 

-0. 236 

4 - 0.451 

+ 0.232 

—0.043 

24. 932 

13 41 47 - 157 

4-0 31 22.225 

— O.Ol8 


r Virginis .... 


7 

13 24 24.537 

-0. 431 

—0. 180 

+ 0.724 

4- 0. 221 

-0.034 

24 - 837 

13 55 47-042 

22. 205 

4- 0.002 


a Bootis. 


7 

13 39 2.404 

j -0.541 

0. 221 

4 0.420 

+ 0- 235 

—0.024 

2. 273 

14 10 24.499 

22. 226 

;— O.OI9 


33 Bootis. 


7 

14 3 12. 116 

i -o- 755 

O.35I ; 

0.178 

+ 0.312 

-0.009 

11-135 

14 34 33 - 309 

22.174 

+ 0-033 


47 Cephei (H.) S. P. 

W. 

7 

*4 19 * 5-579 

+ '- 3'2 

f O. 763 

+ 5-564 

— I. '54 

4-0.002 

22.066 

14 50 44.226 

4-0 3l[22. l6o] . . 


3 Serpentis .... 

E. 

7 

14 38 5.509 

4 0.450 

—0.362 

+ 0.561 

— 0. 254 

4-0.014 

5.918 

15 9 28. 164 

4-0 31 22. 246 

— O. 039 


7* Ursa: Minoris . . 


7 

14 49 37 - 743 

j + i -474 

—1.326 ; 

-1.826 

— 0.830 

4-0.021 

35 - 256 

15 20 57.500 

[22.444] 



a Corona; Borealis 


7 

14 58 26.926 

+0. 59 ' 

—0.572 

+ 0.232 

— 0. 284 

4-0.027 

26. 920 

15 29 49.160 

22. 24O 

— O. 033 


y Corona: Borealis 


7 

15 6 32.741 

+0.588 

—0.607 

4- 0. 240 

— 0. 283 

40.032 

32.711 

«5 37 54 - 861 

22. I50 

+ O.057 


k Serpentis.... 

E. 

7 

15 12 11.507 

+ 0-532 

-0.573 j 

i 

+ 0.371 

— 0. 267 

f 0.036 

II. 606 

'5 43 33 - 799 

+0 31 22.193 

4- 0.014 


NORMAL EQUATIONS. 


Assuming a' = -|- 1. 195 -f dcircle \V. 

a" —: -}- 1. °°3 -f- “ E. 

c = — o. 244 -f be “ E. 
° h 3i m 22*.210 4- bt 


o = — o. 026 -f- 2. 176 ba' -f 0.579^4-1.506^ 

— o. 011 4-0. 996 ba // 4 - o. 654 be 4 - 1. 140 bt 

— o. 107 4- o. 579 ba' j o. 654 ba" 4- 13. 301 be 4- o. 597 bt 

— O. 011 4 I • 506 ba' 4" I • 140 ba" 4“ o. 597 be 4- 8. 209 bt 


whence ba' — o. 011 
ba" = 4-0. 009 
be =4-0.007 
bt — — o. 002 


a' = -f- i*.2o6 (circle west); a" = 4- i*.oi2 (circle east); e — o*.237 (— with circle E.). 
Chronometer No. 1254, at I4 h i6 m .5 chron. time, o h 31"* 22 B .207 ± o*.oo8, slow; losing o*.039per hour. 


5 

Ursae Minoris . . 

W. 

7 

13 56 29.764 

—795 

—O. 220 

— 

3 - 4 io 

+ 

1. 016 

—0.042 

25 -313 

14 27 48.469 

+0 3 '[ 2 3 -156] 

, # 

e 

Bootis. 


7 

14 8 34.600 

—0.594 

—O. 076 

+ 

0. 296 

+ 

0. 273 

—0.034 

34 - 465 

14 39 57.629 

23.164 

4- 0.018 

ft 

Bootis. 


7 

14 26 14.270 

—O. 71 I 

—O. 107 

- 

0.060 

+ 

0. 320 

—0.022 

'3.690 

14 57 36. 86l 

23.171 

-j- 0. on 

h' 

Bootis. 


7 

14 48 46. 254 

-O. 68l 

—0.145 

+ 

0.032 

+ 

0.306 

0.007 

45-759 

15 20 8.899 

23. 140 

-f 0.042 


Bootis. 

W. 

7 

'4 55 25.546 

- 0.715 

-O. I70 


0. 072 


0. 322 

—O. 002 

24.909 

15 26 48.166 

-1 0 31 23. 257 

— 0.075 

ft 

Serpentis. . . . ! 

E- 

7 

15 9 29.193 

+0.514 

—O. 292 

+ 

0. 431 

— 

0. 285 

-{-0.007 

29. 568 

15 40 52.714 

+0 31 23. 146 

+ 0.036 

e 

Serpentis.... 


7 

15 13 41.181 

+0 .447 

—O. 26l 

+ 

0. 595 

- 

0. 275 

4-0.010 

41.697 

'5 45 4-921 

23. 224 

— 0.042 

e 

Corona: Borealis 


7 

15 21 26.380 

| 0. 592 

—O. 361 

-1- 

0. 240 

- 

0. 308 

1 0.015 

' 26.558 

15 52 49-783. 

23.225 

— 0.043 


Groom., 2320. . 


7 

15 34 4 '- 47 ' 

+ 1. 260 

—O. 824 

- 

1-385 

— 

0-735 

-f 0.024 

39.811 

16 6 2.984 

[ 23 - 173 ] 

• • 

u 

Herculis .... 

E. 

7 

•5 48 43 -043 

+0. 505 

—0.356 

f 

0. 454 

— 

0.283 ; 

+0.033 

1 

43-396 

! 

16 20 6. 529 

+0 3 ' 2 3 - «33 

4- 0.049 


Assuming a' 


AT 


4 - 1.331 4 “ d a ‘' circle W. 
-f- 1. 090 + da" “ E. 
— o. 244 -f “ E. 

4 - o h 3i m 23M78 4- bt 


NORMAL EQUATIONS. 

f 0 = 4-0. 008 4- O. 753 ba' 4- 1.004 be — O. 129 bt 

J 4- O. 043 -f- 1. 136 ba" 4" °- 828 be -f 1. 306 bt 

j 4- o. 227 4- I. 004 ba' 4- O. 828 ba" 4- 14. 466 be — o. 647 bt 

[ 4-0. 001 — O. 129 ba' -f I. 306 ba" — O. 647 be -f 8. 352 bt 


whence ba' = 4- o. 010 
ba" = — o. 032 


be 

bt 


= — o. 014 
= 4-0.004 


a' = 4- **-34i (circle west); a" = 4- i b -058 (circle east); c—cf.2$S (— with circle E.). 
Chronometer No. 1254, at 14** 59 m .o chron. time, o h 31™ 23*. 182 ± o*.oi 1, slow; losing 0*.040 per hour. 


Digitized by c^ooQie 
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Transits of stars observed at the Naval Observatory , Washington , by Lieut. John A. Norris , with transit No. ij 02, to determine the correction of sidereal chronometer 

Negus 1254. 


Date. 

Name of star. 

Circle. 

No. of threads. 

Transit over 
mean of threads. 

Flexure 
and in¬ 
equality 
of pivots. 

Level. 

Azimuth. 

Aberra¬ 
tion and 
colli- 
mation. 

Rate. 

Seconds 
of corr. 
transit. 

R. A. 

Chronometer 

correction. 

V. 

1884. 




h. m. s. 

s. 

s. 

s. 

s. 

s. 

s. 

h. m. s. 

h. m. s. 

s. 

June 20 

i] Boot is. 

W. 

7 

13 17 45.210 

-°-535 

-fo. 008 

+ 0.492 

4- 0.120 

— 0. 064 

45 - 231 

13 49 n.848 

4-0 31 26.617 

+ 0.054 


d Bootis. 

. 

7 

13 33 42. i6 4 

— O. 580 

+0.051 

+ °-347 

4- 0.126 

— 0. 048 

42.060 

14 5 8.692 

26. 632 

+ 0.039 


y Bootis . 


7 

13 56 0. 270 

- O. 69O 

4-0. 109 

4- 0.001 

4- 0.146 

— 0. 026 

59.810 

14 27 26.485 

26. 675 

— 0.004 


e Bootis . 


7 

14 8 30.894 

— 0. 594 

4-0.112 

4- 0.302 

+ 0.129 

—0.013 

30.830 

14 39 57 - 598 

26. 768 

— 0. 097 


P Ursre Minoris . . 

W. 

7 

14 19 42. 150 

— 1 . 648 

+°- 352 

— 3.012 

+ 0.430 

— 0. 001 

38.271 

14 5 ‘ 4 - 914 

+0 31 [26.643] 



fi l Bootis. 

E. 

7 

14 48 41 - 75 ° 

4-0.681 

—0.078 

4- 0.021 

— 0.185 

4-0.028 

42.217 

15 20 8.871 

+0 3126.654 

+ 0.017 


P Corona Borealis. 


7 

14 51 38.071 

4-0.610 

- 0.087 

|+ o- i6 3 

— 0.168 

4 -o. 031 

38. 620 

15 23 5-254 

26.634 

+ 0.037 


0 Bootis. 


7 

15 2 15.064 

4-0.710 

—0.174 

— 0.036 

- 0.193 

4-0.042 

>5-413 

15 33 42 082 

26. 669 

-f 0.002 


(i Serpentis. . . . 


7 

15 9 25 - 387 

4 0.514 

—0.161 

+ 0. 354 

— 0.152 

4-0.049 

25 - 99 ‘ 

15 40 52. 708 

26.717 

— O.O46 


C Ursje Minoris . . 

E. 

7 

15 16 5‘-5i4 

4-2.028 

— 0. 814 

— 2. 682 

— 0.711 

4-0.057 

49 - 392 

15 48 l6. 107 

+0 31 [26.715] 



NORMAL EQUATIONS. 

s. • s. 

Assuming a / =-f 1. 322-f-da' circle W. f 0 = — o. 037 -f o. 880 6 a f -f o. 176 6 c -f o. 547 At J whence 6 a' — -{- °. °45 

a" -}- o. 878 -f- da" “ E. -f- °- °°4 -f o. 974 <J* // — o. 602 6 c -{- o. 326 6 t 6 a" — — o. 008 

c = — o. 121 4- 6 c “ W. -f- o. 119 4- o. 176 6 a f — o. 602 6 a" -f 14. 794 6 c -f o. 097 6 t 6 c — — o. 009 

fJT = -f- ° h 3i™ 26**674 + 6 t o. 007 -f o. 547 6 a f -j- o. 326 6 a "— o. 097 6 c -f 8. 212 6 t J 6 t ^ — 0.003 

a' — -f i# -367 (circle west); a" — -f o i .870 (circle east); c — 0M30 (— with circle E.). 

Chronometer No. 1254, at I4 h 2i m .o chron. time, o h 3i ra 26*.67i ± o*.oi2, slow; losing o*.o6i per hour. 


June 23 

33 Bootis. 

W. 

7 

14 3 2. 179 

—o- 755 

O. OOO 

— 0. 208 

+ 0.405 

—0.068 

1-553 

14 34 33-196 

+0 3131.643 

— 0.013 


Q Ursa? Minoris. . 


7 

14 19 36.650 

— I. 648 

+0.199 

- 3-095 

+1.083 

—0.049 

33- *40 

1451 4.734 

[31594] 



6 Bootis. 


7 

14 39 20.447 

-O. 644 

-fo. 106 

+ 0.150 

+ 0.345 

—0.027 

20. 377 

15 1° 5 1 - 944 

31-567 

+ O.O63 


v* Bootis. 


7 

14 55 i6-853 

-0.715 

4-0.011 

— 0.076 

+ 0.382 

—0.009 

16.446 

15 26 48. 109 

31-663 

~ O.O33 


d 1 Bootis. 

W. 

7 

14 56 8. 909 

- O. 7l6 

4-0.011 

— 0.079 

4- 0.382 

—0.008 

8.499 

15 27 40. 154 

+0 3131.655 

- 0.025 


P Serpentis. . . . 

E. 

7 

15 9 20.509 

+0514 

—0. 200 

+ 0.451 

— 0.33* 

4-0.007 

20.950 

15 4° 52- 699 

+0 31 31. 749 

- O. I 19 


Groom. 2320 . . 


7 

15 34 32 486 

+ 1. 260 

—0.290 

— 1450 

— 0.856 

+0.035 

31.185 

16 6 2.825 

[31.640] 



y Herculis.... 


7 

15 4518.799 

+0. 538 

—0.089 

+ 0.391 

- 0.338 

+0.047 

19348 

16 16 50. 918 

31-570 

j-f- 0.060 


P Herculis.... 


7 

'5 53 44-674 

+°. 554 

—0.064 

+ 0.352 

— 0.344 

+0.056 

45.228 

16 25 16. 774 | 

31-546 

+ O.O84 


£ Herculis.... 

E. 

7 

16 5 25.463 

4 0. 628 

—0.028 

A 0.161 

— 0. 375 

+0.069 

25.918 

*6 36 57.562 

+0 31 31.644 

- 0.014 


NORMAL EQUATIONS. 

s. s. 

Assuming a' = -{- 1. 394 -f 6 a' circle W. o ■= -|- o. 007 -f- o. 675 6 a / -f- I.315&*— 0.440 6 i whence rW =-f o. on 

a" = -}- I. 163 -f- 6 a" “ E. -(-0.043 -f O. 831 6 a" -f- o. 453 6 c -f o. 904 6 t 6a" — — 0.055 

c — — o. 295 -f 6 c “ E. -f o. 145 -f- 1. 315 6 a f -f o. 453 6 a" -j- 15. 352 6 c — o. 762 6 t 6c — — o. 008 

^T = ~\ o h 3i m 3I 8 .622 -( 6 t [ —0.012 — o. 440 6 a / -f o. 904 6 a" — o. 762 6 c -|- 8. 375 6 t J 6 t —-f o. 007 

a f — 4- 1*405 (circle west) ; a" = -}- IM08 (circle east); c — 0**303 (— with circle E.). 

Chronometer No. 1254, at I 5 h 3 m .4 chron. time, o b 31 m 3I 8 .630 zfc o*.oi 6 , slow; losing o*.o67 per hour. 

11959 D L-18 
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TELEGRAPHIC DETERMINATION OF LONGITUDES 


Transits of stars observed at the Naval Observatory , Washington , by Lieut. John A. Norris , with transit No. 1302. to determine the correction of sidereal chronometer 

Negus 1234. 


Date. 

Name of star. 

Circle. 

No. of threads. 

Transit over 
mean of threads. 

Flexure 
and in¬ 
equality 
of pivots. 

Level. 

Azimuth. 

Aberra¬ 
tion and 
colli- 
mation. 

Rate. 

Seconds 
of corr. 
transit. 

R. A. 

Chronometer 

correction. 

V. 

1884. 




h. m. s. 

s. 

s. 

s. 

s. 

s. 


h. m. s. 

h. m. s. 

s. 

June 28 

33 Bootis. 

W. 

7 

14 2 55.694 

755 

—0. 282 

- 0.183 

j 0. 361 

0. 053 

54.782 

*4 34 33 * no 

+0 3138.328 

4- 0.093 


47 Cephei (H.) S. I\ 


7 

14 19 0.936 

t I- 3*2 

+0.561 

1 - 5-703 

— •- 336 

0. 042 

7 - *34 

'4 50 45 - 53 ° 

[38.396] 



ip Bootis. 


7 

| 14 27 52.716 

1 0.593 : 

-0.271 

4 0-277 

-j- 0. 288 

0. 035 

52.382 

1 14 59 30. 798 

38.416 

+ 0.005 


/d Bootis. 


7 

14 48 31.081 

-0.681 

—0. 357 

-1- 0.030 

4 0. 324 

0. 021 

! 3 °. 376 

15 20 8. 780 

38.404 

4- 0.017 


v l Bootis. 

W. 

7 

14 55 IO- 3 6 4 

0.715 ; 

1- 0.391 

— 0.067 

+ o- 340 

0. 015 

! 9 - 5 '<> 

I 

15 26 48.050 

t° 3 ' 38. 534 

j— o- "3 


a Cor.Bor.(mean) . 

E. 

7 

'5 38 44-324 

1 ; 

,4 0.647 

! 0.521 

1 0.077 

0. 348 

+0.015 

44.194 

16 10 22. 570 

-| 0 31 38.376 

|+ 0.045 


19 Ursa.* Minoris . . 


7 

15 42 35.521 

:+ 1.792 

i- 1.462 

- '-972 

1. 205 

+0. 018 

32.692 

16 14 11. 105 

t 38 - 4 ' 3 ] 



fi Herculis .... 


7 

'5 53 38317 

4 o. 554 

0.471 

1 0.247 

0. 310 

+0. 026 

i 38.363 

16 25 16. 760 

38- 397 

+ 0.024 


£ Herculis .... 


7 

16 5 > 9 - '33 

+0. 628 

-°- 557 

1 o- ”3 

- 0. 339 

+0. 034 

1 19.012 

16 3 6 57-548 

38 . 536 

— 0.115 


r Ilerculis .... 

E. 

7 ' 

| l6 24 15. 6l9 

J o. 622 . 

—0.590 

+ o- '24 

0. 336 

+0. 048 

>5-487 

16 55 53. 862 

+0 31 38.375 

!+ 0.046 


NORMAL EQUATIONS. 

s. 

Assuming a ' — + 1. 198 + 6 a ' circle W. f o r- — o. 023 + 1. 609 6a' + *• 73 2 6 c °- 37 $ At 

a " = _}_ o. 799 + rfrt" “ E. J C o. 010 + o. 857 6a" - o. 337 6 c + o. 445 < 5 / 

r = — o. 250 + dc “ E. | -f o. 277 + 1. 732 dr/' - o. 337 da" + 15. 869 dc + o. 329 61 

fJT = -}- o h 3i m 38*420 + d/ [ — o. 002 + o. 378 6 a ' -f- o. 445 6d" + o. 329 6c - 4 - 8. 181 6 t 


s. 

whence 6a' = + o. 038 
6a" — — o. 021 
6c = — o. 022 
d/ = + o. 001 


a' = -f" *“-236 (circle west); a" — -{- o*«778 (circle east); c = 0**272 (— with circle E.). 
Chronometer No. 125 4, at 15'* 17™ chron. time, o h 3i m 38*421 rb o*.oi8, slow; losing (A043 per hour. 


Transits of stars observed at the Naval Observatory , Washington, by Lieut. Charles Laird , with transit No. 1302, to determine the correction of sidereal chronometer 

Negus 1234. 


Date. 

Name of star. 

Circle. 

No. of threads. 

Transit over 
mean of threads. 

Flexure 
and in¬ 
equality 
of pivots. 

Level. 

Azimuth. 

Aberra¬ 
tion and 
colli- 
mation. 

Rate. 

Seconds 
of corr. 
transit. 

R. A. 

Chronometer 

correction. 

V . 

1884. 




h. m. s. 

s. 

s. 

s. 

s. 

s. 

j. 

h. tn. s. 

h. m. s. 

s. 

June 20 

11 Bootis. 

w. 

7 

'3 24 30-454 

-0.598 

0. 000 

+ 0 242 

+ 0. 061 

-0. 073 

30. 086 

13 55 56.965 

-} 0 31 26.879 

+ 0.073 


4 Ursa? Minoris . . 


7 

*3 37 57-950 

— 2. 021 

+0. 218 

- 3 - 45 ° 

+ 0. 262 

-0. 059 

52.900 

14 9 19.846 

[26.946] 

. . 


33 Bootis. 


7 

14 3 6.974 

—0.648 

+0. 149 

-- O. 167 

-j- 0.076 

-0. 032 

6- 35 2 

•4 34 33 - 247 

26. 895 

+ 0.057 


iff Bootis. 


7 

14 28 4.099 

-0.594 

1 0. 105 

-j- O. 252 + O. 06l 

—0. 00S 

3 - 9*5 

14 59 30.871 

26. 956 

— 0.004 


d Bootis. 

W. 

7 

*4 39 25 - 3*7 

0.645 

j o. 060 

+ O. 122 

+ 0. 065 

+0. 004 

24.923 : 

15 10 51.972 

+0 31 27.049 

— 0.097 


v 1 Bootis. 

E. 

7 

14 55 20. 961 

+0.715 

-0. 359 

— O.058 

- 0. 114 

+0. 020 

21. 165 

15 26 48. 139 

+0 31 26.974 

— 0. 022 


v 3 Bootis. 


7 

14 56 12.851 

+0.716 

-0. 332 

— 0.061 

— 0. 114 

+ 0. 021 

13.081 

15 27 40.173 

27. 092 

— O. I4O 


y Corona.* Borealis. 


| 7 

15 6 27. 503 

1 0.589 

—0. 256 

+ O. 121 

- 0. 096 

4 0.031 

27.892 

'5 37 54-838 

26. 946 

+ 0.006 


k Serpentis . . . 


7 

15 12 6.307 

4 0.532 

—0. 222 

+ 0.397 

- 0. 091 

f 0.037 

6. 960 

'5 43 33-786 

26. 826 

+ O. 126 


Groom. 2320 . . 

E. 

7 

j '5 34 36-907 

j J-i. 260 

-0.452 

— I.417 

- 0.231 

+0. 060 

36.127 

16 6 2.909 

+0 31 [26. 782] 

• • 


NORMAL EQUATIONS. 


Assuming a' = +1.117 + 6a' circle W. 

a" —-\ 1.156 -j-6a" “ E. 
c = — o. 050 + 6c “ E. 

^T = + o h 31*“ 26*.950 -f 6 t 


o = -f- o. 007 + o. 900 6a' -j- °- 8° 2 6c + °- *4$ 61 

+ °- °33 +0. 573 da"— o. 493 6c -f o. 059 6t 

-j- o. 264 + o. 802 6a' — o. 493 6a" + 15. 577 6c -j- o. 218 6t 

+ o. 028 + o. 148 6a' -}- o. 059 6a" -j- o. 218 6c + 8. 326 6t 


s. 

whence 6a' = + o. 009 
6a" = — o. 074 
dr = — o. 020 
61 — — o. 003 


a' — - f- i*.I26 (circle west); a" — + i*.o82 (circle east); c — 0*.070 (— with circle E.). 
Chronometer No. 1254, at I4 h 35 ,n .6 chron. tim#, o h 31™ 26*.952 ± o*.02i, slow; losing o*.o6i per hour. 


Digitized by ooQie 
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Transits of stars observed at the Naval Observatory , Washington , by Lieut. Charles Laird , with transit No. fj°2, to determine the correction of sidereal chronometer 

Negus 1254. 


Date. 

Name of star. 

Circle. 

No. of threads. 

Transit over 
mean of threads. 

Flexure 
and in¬ 
equality 
of pivots. 

Level. 

Azimuth. 

Aberra¬ 
tion and 
colli- 
ination. 

Rate. 

Seconds 
of corr. 
transit. 

R. A. 

Chronometer 

correction. 

V . 

1884. 





h . m . s . 

s . 

s . 


S . 

s . 

s . 

s . 

h . m . s . 

h . m . s . » 

s . 

June23 

e 

Bootis. 

W. 

7 

14 8 25. 619 

—0.595 

—0. 043 

+ 

O. 204 

4- 0. 296 

—0. 072 

25.409 

>4 39 57 - 565 

+0 3 > 32-156 

— 0.027 


p 

Bootis. 


7 

14 26 5.177 

—0. 711 

| 0. 067 

— 

O. 041 

+ 0.346 

-0.052 

4. 786 

>4 57 3 6 - 720 

31-934 

+ 0.195 


>* 

Ursa? Minoris. . 


7 

14 29 27. 343 

—>•474 

}o. 181 

- 

I. 66l 

+ 0.859 

—0. 027 

25.221 

15 20 57. 194 

[ 3 >-973] 



a 

Corona? Borealis. 


7 

14 58 17 * 179 

-0. 592 

+o- 053 

— 

O. 211 

+ 0.294 

—0. 017 

16. 706 

15 29 49.118 

32.412 

— 0.283 


* 

Bootis. 

W. 

7 

15 2 10.329 

—0. 710 

4 -o. 051 

— 

O. O39 

+ 0.346 

—0. 012 

9.965 

>5 33 42.062 

+0 3132.097 

+ 0.032 


K 

Serpentis .... 

E. 

7 

15 *2 I.357 

+°- 532 

-0.095 

1 

T 

0.145 

— 0.310 

—o#ooi 

1. 628 

>5 43 33-773 

+0 3132.145 

— 0.016 


a 

Coron. Bor. ( m ) . 


7 

15 38 50- 457 

-f 0.648 

—0. 184 

-j- O.O4O 

— 0.355 

4-0.029 

50.635 

16 10 22.603 

31.968 

4- 0.161 


V 

Ursa? Minoris. . 


7 

15 49 25.886 

:+i -776 

-0. 591 

— 

O. 988 

— 1.217 

{ 0. 040 

24. 906 

16 20 57. 260 

[32.354] 



a 

Herculis .... 

1 

7 

15 58 52.307 

-l-o. 73 ° 

—0. 271 

— 

O. 036 

— 0.400 

+0.051 

52.381 

16 30 24.442 

32. 061 

4- 0.068 

; 

1 * 

Ophiuchi. . . . j 

E. 

7 

16 20 41. 154 

+0.476 

0.211 


O. I96 

— 0. 298 

4^0.076 

41393 

16 52 13.654 

4-0 31 32. 261 

- 0.132 


NORMAL EQUATIONS. % 


Assuming a ' — -f- o. 939 -j- ba' circle W. 

a " — °- 593 ~f* ^ a// “ E. 

c = — o. 298 -f- be “ E. 

= -f o h 31™ 32*. 107 f ( St . 


o - o. 002 f °. 658 ha ' j 1. 127 he — 0.4011V 

4-0.209 -j- 1. 094 ba" — 0.2591V-}- 0.5961V 

— o. 329 -j- 1. 127 (Sa / — o. 259 ba" -f 15. 203 be — o. 355 6t 

— O. 062 — O. 401 (Sa / -f O. 596 ba" — O. 355 be -f- 8. 281 bt 


whence ba / — 0.018 

ba" = — o. 198 
be = -f- o. 020 
<V — -f- o. 022 


a' -=z -j- o*.92i (circle west); a" — -j- ©■.395 (circle east); c = o*.278 ( - with circle E.). 
Chronometer No. 1254, at I5 h I3 m .2 chron. time, o h 3i m 32**129 ± o*.037, slow; losing o*.o67 per hour. 


June28 

5 

Ursa: Minoris . . 

W. 

7 

13 5612.543 

- >• 796 

-0.567 

- 2.707 

■1-1.326 

—0. 064 

8- 733 

14 27 47-670 

+° 31 [38.937] 



e 

Bootis. 


7 

14 8 19231 

o- 595 

0. 234 

-1- 0.236 

1- 0.356 

—0.055 

18. 939 

'4 39 57 - 5 'o 

38.571 

4- 0. 204 



Bootis. 


7 

14 25 58.796 

-0. 711 

-0.365 

— 0.048 

4" 0.418 

0. 041 

58.049 

14 57 36.720 

38.671 

+ 0.104 


b 

Bootis. 


7 

14 39 13. 681 

-0. 645 

-0.387 

4 o. 115 

4- 0.380 

0.031 

13 - 113 

15 IO 51 .89O 

38.777 

— 0.002 


n 

Corona? Borealis. 

W. 

7 

14 51 26. 669 

—0. 610 

—0. 416 

1 o. >99 

10.363 

—0. 022 

26.183 

15 23 5.180 

10 3138.997 

— 0.222 



(iroom. 2320 . . 

E. 

7 

15 34 25.793 

{ 1. 260 

1.138 

— 0. 878 

- 0.934 

4-0. on 

24.114 

16 6 2.670 

+0 31 [38- 556] 



CJ 

1 

Ilcrculis .... 


7 

15 48 27. 801 

+0505 

0.461 

;4- 0. 287 

0.359 

f 0.022 

27.795 

16 20 6. 537 

38.742 

b 0.033 


1 a 

Herculis .... 

. 

7 

15 58 45.860 

+0.730 

0. 676 

- 0.060 

- o -473 

+0.030 

: 45.411 

16 30 24. 407 

38.996 

— 0. 221 


K 

Ophiuchi. . . . 


7 

16 20 34. 904 

+0.476 

0.450 

I 0.333 

- 0. 353 

,4 0.046 

34 - 956 

16 52 13. 660 

38.704 

+ 0.071 


d 

Herculis . . . . 1 

E. 

7 

16 25 43.700 

+0.645 

0.611 

{ 0.072 

1 

— o- 4 i 9 

i 0.051 

j 43438 

16 57 22.180 

-10 3138.742 

+ 0.033 


NORMAL EQUATIONS. 


Assuming a' — f- o. 939 |- ba' circle W. 

a" z,|o. 848 + ba" “ E. 

c — — O. 260 be “ E. 

AT = + o" 31™ 38*-763 -|- ft. 


0 = — o. 025 o. 732 ba' -} o. 940 fV I 0.2233/ 

-f O. 157 4 o. 870 ba " f O. 097 be -f O. 624 bt 

-f* O. 953 4 O. 940 ba' f O. 097 ba" 4~ 14. 659 be -f O. 051 bt 

4- o. 027 4- O. 223 ba' 4 - o. 624 ba" 4- o. 051 be -f 8. 342 bt 


whence ba' = 4~ o. 125 
ba" = — o. 178 
be ——0.072 
bt = 4- o. 007 


a ' = -[- i*.o 64 (circle west); a" — -f &.6jo (circle east); e = c^.332 (— with circle E.). 
Chronometer No. 1254, at I5 h I9 m .8 chron. time, o h 3i m 38*775 o*.036, slow; losing ©*.046 per hour. 


Digitized by c^ooQie 
















Digitized by 




RESULTS. 


141 

Digitized by CjOO^Ic 






142 


TELEGRAPHIC DETERMINATION OF LONGITUDES 


RESULTS. 


The first three of the following tables were furnished by Dr. B. A. Gould, for the measurement between 
Cordoba and Valparaiso. They give the Cordoba clock corrections, and the comparison of the Cordoba and 
Valparaiso time-pieces by signals sent from Valparaiso to Cordoba. 

The results of the foregoing observations are then given as follows: 

The fourth, fifth, sixth, and seventh tables show the clock corrections deduced from observations made 
by Lieut. Commander C. H Davis, Lieut. J. A. Norris, Lieut. Charles Laird, and Miles Rock, esq., first at 
the epoch of reduction on the nights on which signals were exchanged, and then, by applying the given 
hourly rate, at the epoch of the comparison of chronometers. 

The seventh table gives the differences of longitude deduced from the exchange of time signals between 
the various stations on each night on which signals were exchanged and observations made. The data for 
this table are furnished by the preceding tables of clock corrections and comparisons of chronometers. 
In this table the last column shows the wave and armature time (® = J V—V'). In the measurements 
between stations where the comparison was effected automatically, this quantity may be regarded as the true 
value of the wave and armature time; that is, the time required for the electric impulse to pass through the 
line and overcome the inertia of the receiving instruments. But in the measurements in which the compari¬ 
son of chronometers was made by mirror signals the personal equation of t]ie observer in noting mirror 
signals is involved in the quantity ® is also greater between stations where communication was made 
through a number of intermediate stations. For example, in the exchange of signals between Valparaiso 
and Lima connection was made through at Coquimbo, Caldeira, Antofagasta, Iquique, Arica, and Mollendo. 

Finally the resulting latitudes and longitudes of the various stations, reduced to the adopted land-marks 
at each station, are given. 


Data furnished by Dr . B . A . Gould , Director of the Cordoba Observatory,for the measurement between Valparaiso and Cordoba . 


Cordoba clock in the circuit . 


Date. 

Cordoba clock. 

At 

Cordoba sidereal 
time. 

00 

00 

h . 

m . 

s . 

s . 

h . 

m . 

s . 

November 27 . . . 

3 

4 

3 °.o 

-}-io. 008 

3 

4 

40. 008 

November 29 . . . 

2 

8 

42. 0 

+11.398 

2 

8 

53 - 398 

November 30 . . . 

2 

16 

16. 0 

+11.885 

2 

16 

27.885 

December 7 . . . 

2 

35 

26. 0 

+ « 4 - 473 

2 

35 

40. 473 

December 11 . . . 

2 

53 

55.0 

-f-15. iz6 

2 

54 

10. 116 

December 17 . . . 

3 

13 

18. 0 

-{-18.000 

3 

>3 

36. 000 

December 22 . . . 

2 

8 

40. 0 

+18.236 

2 

8 

58-236 j 
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Data furnished by Dr . B . A . Goulds Director of the Cordoba Observatory,for the measurement between Valparaiso and Cordoba —Continued. 


Valparaiso chronometer on the line . 


Date. 

Valparaiso 

chronometer. 

No. of signals. 

Cordoba clock. 

At 

Cordoba sidereal 
time. 

1883. 

h. 

m . 

s . 


h. 

w. 

s. 

s. 

h. 

m. 

s. 

November 29 . . . 

0 

56 

32.0 

34 

2 

14 

43*712 

+"•399 

2 

14 

55 * 1 ” 


0 

s» 

41.0 

26 

2 

16 

52.713 

-{-II. 400 

2 

17 

4 * 113 


1 

O 

0.0 

11 

2 

19 

11 - 7*5 

-{II. 400 

2 

19 

23* 115 

November 30 . . . 

I 

3 

11.0 

37 

2 

21 

22. 428 

-{-11.887 

2 

21 

34 315 


1 

5 

6. 0 

44 

2 

23 

17.440 

+ 11.888 

2 

23 

29. 328 


1 

7 

0. 0 

44 

2 

25 

ii *437 

+ 11.888 

2 

25 

23* 325 

j December 7 . . . 

1 

23 

42. 0 

43 

2 

4 i 

52.604 

+14.471 

2 

42 

7.075 

I 

1 

26 

33 -0 

43 

2 

44 

43.618 

+14.470 

2 

44 

58.088 


1 

27 

59.0 

28 

2 

46 

9. 622 

+i 4 .470 

2 

46 

24.092 

1 

December 11 . . . 

1 

40 

14.0 

40 

2 

58 

25 * 935 

+15-118 

2 

58 

4 »-053 


1 

43 

35 -0 

47 

3 

I 

46.941 j 

+15.120 

3 

2 

2. o6l 

December 17 . . . 

2 

8 

7.0 

39 

3 

26 

19.818 

+18.000 

3 

26 

37.818 


2 

10 

5-0 

>3 

3 

28 

17.822 

+18.000 

3 

28 

35.822 

December 22 . . . | 

1 

57 

55-0 

29 

3 

l6 

10. 597 

+18.234 

3 

16 

28.831 


1 

58 

53 -o 

33 

3 

17 

8.599 

+18.234 

3 

17 

26.833 


2 

0 

27. 0 

12 

3 

18 

42.592 

+18.233 

3 

19 

O. 825 

1 

2 

1 

34 -0 

26 

1_ 

3 

18 

49. 600 

+18.233 

3 

20 

7833 


Cordoba clock corrections . 


Date. 

Clock time. 

At 

1883. 

//. 

m . 

s . 

November 27 . . . 

1 

53 *o 

+ 9948 


3 

53 * o' 

+ 10. 050 

November 29 . . . 

1 

8.0 

+ 11.380 


2 

56. 0 

+ 11.410 

November 30 . . . 

1 

32.0 

+ 11. 870 


2 

57*0 

+ 11.900 

December 7 . . . 

1 

32.0 

+ ' 4 - 493 


. 3 

18.0 

+ 14.460 

December 11 . . . 

1 

32.0 

+ 15.062 


3 

24.0 

+ 15 - '35 

December 17 . . . 

1 

53 *o 

+ 17-997 


3 

41.0 

+ 18.000 

December 22 . . . 

1 

53 *o 

+ 18. 257 


3 

49.0 

+ 18. 225 
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144 


TELEGRAPHIC DETERMINATION OF LONGITUDES 


Final chronometer corrections from observations made by Lieut . Commander C . //. Davis . 


Place. 

Date. 

Chro- 

nome 

ter. 

Epoch of 
reduction. 

At 

at epoch 
of reduction. 

Hourly 

rate. 

P'poch of 
comparison. 

At 

at epoch 
of comparison. 


1883. 


h. 

m. s. 

h. 

m . 

s. 


s. 

h. 

m . 

h. 

in. 

s. 

Vera Cruz . . 

Mar. 

31 

1470 

14 

12. O 

—6 

20 

8.205 

4 0.085 

16 

8.0 

~6 

20 

8.041 


Apr. 

1 

1470 

14 

7-0 

-6 

20 

6. 232 

+ 

. 078 

15 

37-o 

—6 

20 

6. 115 


Apr. 

2 

1470 

14 

23.O 

-6 

20 

4- 45° 

+ 

.074 

>5 

46.0 

-6 

20 

4348 


Apr. 

6 

1470 

>5 

II.O 

-6 

*9 

57. 039 

i- 

.077 

16 

13-0 

—6 

*9 

56.959 


Apr. 

9 

1470 

14 

38.0 

—6 

19 

51. 596 

-h 

• 075 

16 

16.0 

-6 

19 

5 1 - 474 


Apr. 

11 

1470 

18 

20. O 

—6 

19 

47- 792 


.071 

16 

59.0 

-6 

19 

•*> 

*^I 

0© 

00 

00 

Valparaiso . . 

Nov. 

5 

1254 

23 

9.2 

+0 

48 

35- 933 

- 

. 002 







Nov. 

6 

1254 

23 

54.6 

+0 

48 

35- 737 

— 

.OI3 

2 

52. 6 

4 -o 

48 

35-698 


Nov. 

7 

1254 

0 

10. 6 


48 

35- 356 

— 

.016 







Nov. 

8 

«2S4 

23 

11. 6 

+0 

48 

35-044 

— 

.OIO 







Nov. 

10 

1254 

0 

40. 8 

+0 

48 

34- 9*8 

- 

.005 







Nov. 

*3 

1254 

0 

2.9 

+0 

48 

34- 290 


. 008 

2 

54.8 

4 -o 

48 

34.313 


Nov. 

14 

1254 

0 

52.8 

+0 

48 

34- 536 

+ 

. 008 

2 

56. 2 

ho 

48 

34- 552 


Nov. 

16 

1254 

0 

25-3 

+0 

48 

34- 559 

+ 

. OO4 

3 

9- * 

4-0 

48 

34- 57° 


Nov. 

17 

•254 

1 

20.9 

+0 

48 

34- 780 

+ 

.015 

3 

14.4 

4-0 

48 

34.808 


Dec. 

7 

•254 

1 

14.1 

+0 

48 

38. 680 

4- 

. 021 

1 

21. 0 

-ho 

48 

38. 682 


Dec. 

11 

1254 

1 

35-2 


48 

40. 740 

4- 

. 024 

1 

39-o 

4-o 

48 

40. 742 


Dec. 

17 

•254 

3 

16.3 

+0 

48 

44.667 

+ 

.015 

1 

39-o 

4-o 

48 

44643 


Dec. 

17 

1254 





• • 



2 

2. 0 

4-o 

48 

44. 648 


Dec. 

18 

1254 

2 

42. 8 

+0 

48 

45-098 

4- 

.024 

1 

44.8 

4-o 

48 

45- 075 


Dec. 

20 

1254 

2 

44-5 

+0 

48 

46. 609 

4- 

. 026 

1 

23-3 

4-o 

48 

46. 574 


Dec. 

22 

1254 

3 

4.8 

4^0 

48 

47- 422 

4- 

. Ol8 

1 

54-0 

4-0 

48 

47- 401 


Dec. 

24 

1254 

3 

10. 6 

40 

48 

48. 636 

+ 

.032 

1 

55 3 

4-o 

48 

48. 596 


Dec. 

26 

1254 

3 

>2.3 

4-0 

48 

50. 48O 

k 

.044 

2 

2.4 | 

ho 

48 

5°. 429 


1884* 














Arica . . . . 

Jan. 

21 

1254 

3 

>5-9 

4-0 

54 

32. 756 

+ 

.063 

6 

15.0 

4-o 

54 

3 2 -944 


Jan. 

23 

1254 

4 

3-9 

+0 

54 

35- 895 

4- 

.065 







Feb. 

2 

1254 

6 

17-4 

4-0 

54 

54- 993 

4- 

• H3 

6 

54-1 

4-o 

54 

55-062 


Feb. 

4 

•254 

3 

48.9 

+0 

55 

0.714 

+ 

• *34 

7 

4-3 

4-0 

55 

1.15° 


Feb. 

4 

1470 

10 

54.8 

—4 

33 

4- 749 

- 

.020 

12 

50.3 

—4 

33 

4- 788 

Paita .... 

Mar. 

3 

•254 

7 

25.4 


12 

41. 812 

+ 

.089 

7 

27-4 

4-o 

12 

41.815 


Mar. 

9 

1254 

6 

40.0 

+0 

12 

54.548 

4- 

.089 

6 

53- 1 

-ho 

12 

54. 568 


Mar. 

*3 

1254 

6 

18.8 

+0 

13 

3-033 

+ 

. 082 

7 

10.7 

4-o 

13 

3- 104 


Mar. 

14 

1254 

5 

34-8 

-ho 

*3 

4- 93° 

4- 

. 080 

7 

12.4 

4-o 

13 

5. 060 
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Final chronometer corrections from observations matte by Lieut. J. .1. Norris. 


Place. 

Date. 

Chro¬ 

nome¬ 

ter. 

Epoch of 
reduction. 

A/ 

at epoch 
of reduction. 

Hourly 

rate. 

Epoch of 
comparison 

1 

! of 

1/ 

at epoch 
comi>arison. 


1883. 


//. 

///. 


///. 

s. 


s. 

h. 

>n. 

h. 

m 

s. 

Galveston . 

Mar. 31 

1295 

12 

55 -0 


10 

36.566 


O. 079 

** 

3-0 

— 1 

10 

J6. 714 


Apr. 1 

1295 

*3 

0.0 

j 

10 

34.698 

-r 

.075 

10 

33 -0 

— * 

10 

O- 

4 » 

00 

00 

Iv 


Apr. 2 

1295 

9 

35 -0 

! —1 

10 

33- 216 


.074 

10 

42. 0 

-1 

10 

33 - *33 


Apr 6 

1295 

11 

0. 0 

“ 1 

10 

24.823 


. 090 

11 

9.0 

-* 

10 

24. 809 


Apr. 9 

1295 

10 

10. 0 

* 

10 

18.613 

T 

. 089 

11 

12. 0 

-* 

10 

*8. 521 


Apr. 11 

1295 

12 

45 ° 

1 

10 

13-992 

t 

.095 

11 

54-0 

— 1 

10 

* 4 - 073 

Arica . . . 

2! 

0 

< 

1295 

22 

23.6 

fo 

3 * 

10.973 

r 

.024 







Nov. 9 

1295 

22 

o -3 

+0 

3 * 

13.070 

-i- 

. 024 

27 

9.9 

4-0 

3 * 

* 3 - *94 


Nov. 10 

1295 

21 

5*-9 

{ 0 

3 * 

13.651 

r 

. 024 







Nov. 13 

1295 

22 

28. 9 

1 0 

3 * 

15.380 

1 

. 020 

27 

* 7-3 

40 

3 * 

* 5 - 474 


Nov. 14 

*295 

22 

40. 7 

f O 

3 * 

15.888 

+ 

. 022 

27 

18.7 


3 * 

* 5 - 99 ° 


Nov. 16 

1295 

22 

10. 4 

4-0 

3 * 

17.006 

4 - 

. 021 

27 

31.6 

-f-o 

3 * 

17. 118 


Nov. 17 

1295 

22 

9.8 

T° 

3 * 

17.502 

+ 

. 022 

27 

3 b -9 

+0 

3 * 

17. 622 


Nov. 18 

1295 

22 

34-6 

4-0 

3 * 

l8. 074 


.025 






Lima . . . 

Dec. 16 

1295 

0 

46. 6 

+0 

4 

35 5 ** 

-t- 

. O46 







Dec. 17 

*295 

1 

19. 1 

fo 

4 

3 &- 67 3 

4 - 

.047 

2 

1.6 

1 0 

4 

3b. 706 


Dec. 18 

*295 

0 

49 - 7 

T ° 

4 

37 783 

-t- 

.O49 

2 

7-3 

40 

4 

37 . 84 b 


Dec. 20 

1295 

2 

19.4 

+0 

4 

40.380 

r 

•053 

* 

4* 

KJ\ 

00 

+0 

4 

40 . 35 > 


Dec. 21 

1295 

1 

* 3-2 

'to 

4 

41.594 

'-r 

•053 







Dec. 24 

1295 

* 

4 *. 5 

4 0 

4 

45 - 638 

4 

■053 

2 

17.8 

-f-o 

4 

45 - b 7 ° 

! 

Dec. 26 

*295 

1 

47-7 

: 0 

4 

47.920 

F 

.041 

2 

24.9 

4--> 

4 

47 • 9 -i 5 


1884. 














[ Paita . . . 

. Jan. 25 

1295 

5 

11.9 

0 

10 

53.817 

-t- 

. 066 






j 

Jan. 26 

*295 

3 

53 -0 

—0 

10 

53- 480 

1 

.052 







! Feb. 1 

1295 

4 

50. 0 

—0 

10 

46.016 


. 058 







Feb. 2 

*295 

4 

39 - * 

—0 

10 

44-693 


• 056 

7 

16. b 

-0 

1 1 

44 - 5 i 6 

i 

Feb. 3 

*295 

5 

5.8 

—0 

10 

43 - 305 


.063 






i 

Feb. 4 

1295 

4 

30.6 

0 

10 

41. 562 

4 - 

.085 

7 

2b. 8 

—0 

10 

41.3*0 


Feb. 4 

1684 

11 

23.5 

-5 

35 

26. 162 

- 

. 048 

*3 

9-5 

“5 

35 

26. 247 

1 Panama . . 

. Mar. 3 

*295 

6 

4.6 

-0 

3 

3 s - 398 

4 * 

. obo 

7 

50. 1 

—0 

3 

38 . 293 


Mar. 9 

1295 

6 

33 - * 

—0 

3 

30.099 

r 

• 056 

7 

* 5 - 9 

- 0 

3 

30 - °59 


Mar. 13 

*295 

6 

39 -o 

-0 

3 

24.029 

+ 

. 067 

7 

33 * 5 

—0 

3 

23.968 


Mar. 14 

1295 

6 

* 5-3 

-0 

3 

22. 480 


.063 

7 

35-3 

-0 

3 

22. 39b 

| 

! 

Mar. 22 

1295 

6 

49-5 


3 

II.924 


•055 

8 

43-9 

0 

3 

11. 819 

1 

Mar. 23 

*295 

6 

54.8 

—0 

3 

*0. 583 


. 060 

8 

9.6 

—0 

3 

10. 508 


1 Mar. 24 

*295 

6 

54-8 

0 

3 

9 - °93 

- 

.059 

8 

3 *- 3 

0 

3 

8. 99 S 


11959 D L- 19 
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TELEGRAPHIC DETERMINATION OF LONGITUDES 


Final chronometer corrections from observations made by Lieut. Charles Laird. 


Place. 

Date. 

Chro¬ 

nome¬ 

ter. 

Kpoch of 
reduction. 

At 

at epoch 
of reduction. 

, Hourly 
rate. 

Epoch of 
comparison. 

of 

At 

at epoch 
comparison. 


1884. 


h. 

m. 

h. 

m. 

s. 

I s. 

h. 

///. 

h. 

m. 

s. 

1 La Libertad . 

Mar. 22 

1470 

*9 

43-4 

-5 

48 

17. 262 

-j-o. 066 

*3 

49.8 

-5 

48 

17.651 

1 

Mar. 23 

1470 

*7 

58-2 

-5 

48 

16. 591 

|i -007 

*3 

15.6 

-5 

48 

16. 624 

I 

Mar. 24 

1470 

18 

27. O 

-5 

48 

l6. 207 

H 070 : 

13 

37-2 

5 

•48 

«6. 545 


Mar. 25 

1470 

13 

38.9 

-5 

48 

14. 240 

4 .106 

16 

32.3 

-5 

48 

' 3-934 


Mar. 27 

1470 

15 

28.6 

-5 

48 

12. 562 

0.000 

16 

8.2 

-5 

48 

12. 562 


Final chronometer corrections from obserifations made by Miles Hock , esq. 


Place. 

Date. 

Chro¬ 

nome¬ 

ter. 

. 

Epoch of . ^ , 

reduction. 1 f a 

j of reduction. 

Hourly 

rate. 

Epoch of 
comparison. 

of 

At 

at epoch 
comparison. 


1884. 


h. 

m. j h. 

m. 


s. 

h. 

m. 

h. 

m. s. 

Guatemala . 

Mar. 25 
Mar. 25 

j >527 

8 

5 1 - 4 —0 

59 

21.301 

—0. 064 
— .064 

II 

28.7 

—0 

59 21.468 


1 *527 

*3 

17.7 —0 

59 

21. 583 




j Mar. 27 

1527 

8 

35-2 -0 

59 

25. 002 

!— • «*9 






Mar. 27 

! >527 

13 

15.2 -0 

59 

25. 604 

j— • <29 

II 

14.7 

—0 

59 25.345 
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Differences of longitude deduced from exchange of time signals. 


Eastern and Western Stations. 

• 

Date. 

si 

k. 

4 > 

> 

4 > 

1 

'o 

of time stars 
observed. 

A/<- and 



E 

JB 

O 

1 

£ 

E 







//. m . s . 

Galveston. 

Vera Cruz. 

} 1883. Mar. 31 | 

N. 

D. 

E. 

W. 

9 

IO 

—I 10 36. 714 
—6 20 8.041 

Galveston. 

Vera Cruz. 

1 1883, Apr. 1 1 

N. 

D. 

E 

W. 

12 

ia 

—110 34.882 
—6 20 6. 115 

Galveston. 

Vera Cruz. 

| 1883, Apr. 2j 

N. 

D. 

E. 

W. 

11 

9 

—1 10 33 - 1 33 
620 4.348 

Galveston. 

Vera Cruz. 

1 1883, Apr. 6| 

N. 

D. 

E. 

W. 

12 

9 

—1 10 24. 809 
—6 19 56.959 

Galveston. 

Vera Cruz. 

| 1883, Apr. 9 1 

N. 

D. 

E. 

W. 

9 

10 

— I 10 18.521 
-6 19 51.474 

Galveston. 

Vera Cruz. 

| 1883, Apr. 11 | 

N. 

D. 

E. 

W. 

12 

8 

i 10 14.073 

—6 19 47. 888 

Arica. 

Valparaiso. 

| 1883, Nov. 13 1 

N. 

I). 

E. 

W. 

12 

10 

+0 3115.476 
+0 48 34.313 

Arica. 

Valparaiso. 

| 1883, Nov. 14 1 

N. 

D. 

I 

E. 

W. 

13 

10 

+0 3115.990 
+0 48 34.552 

Arica. 

Valparaiso. 

| 1883, Nov. 16 1 

1 

N. 1 
| D. ! 

E. ! 

w. 

12 

11 

+0 3117.118 
+0 48 34.570 

Arica. 

Valparaiso. 

| 1883, Nov. 17 | 

! N ! 

i d. ! 

I : 

1 E. 

[ w. 

12 

11 

-fo 31 17. 622 
-f 0 48 34. 808 

Cordoba . . 

Valparaiso. 

| 1883, Dec. 7 | 

G. : 
; D. j 

E. 

1 W. 

14 

-fo 0 14 472 
-}~o 48 38. 682 

Cordoba.I 

Valparaiso. 

1 1883, Dec. 11 1 j 

G. | 
D. 

! E- 
! w - 

13 

-f 0 0 15. I 18 
-f 0 48 40. 742 

Cordoba.1 

Valparaiso. 

1 1883, Dec. 17 j ' 

G. ! 
D. ! 

! E. i 

w. 

13 

-fo 0 18.000 
-f 0 48 44.648 

Cordoba . 

Valparaiso. 

1 1883, Dec. 22 1 

i 

G. 
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148 TELEGRAPHIC DETERMINATION OF LONGITUDES 

Differences of longitude deduced front exchange of time signals Continued. 


Eastern and Western Stations. 

Date. 



V 

u 

V 

X 

>f time 
erved. 

At, and At-,. 

At, - At *. 

5 

0 

£ 0 

S 3 

1 

' and T" 

A' and A" 


GJ 




\ 

w 

yj 

‘x 

0 

u 2 

V 

/ 





t £ 

V 0 
-C 0 
p 

V, 


1 











//. 

m. s. 

//. 

m. s. 



nt. s. 

m. s. 

nt. 

• f - 1 

S. 

Arica. 

Paita. 

| 1884, Fell. 


n. 

X. 

K. 

W. 

8 

*3 

- 0 

0 

54 55-062 

10 44.546 

- 

5 39. 608 

74 

75 

0 

0 

22 29.336 

22 30-390 

4310.272 

43 9 - 2 '8 

43 
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•527 
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Paita. 
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4 { 

1). 

N. 

E. 

W. 

11 

12 

1 0 

-0 
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1 
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71 

75 

0 
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43 10.032 
43 9.008 

43 
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X. 

E. 
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10 

10 
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RESULTING LATITUDES AND LONGITUDES.* 


VERA CRUZ. 

The latitude of the Vera Cruz transit pier, as determined b} r twenty-one observations of pairs of stars, is 
North 19 0 12' i4"-35. 

The telegraphic difference of longitude between the transit piers at Galveston and Vera Cruz, h m g 

the mean of six independent measurements, is. o 5 24 504 

The longitude of the transit pier at Galveston, depending on the. position of the cathedral 

tower determined by the United States Coast and Geodetic Survey, is. 6 19 9.470 


Longitude of the Vera Cruz pier. 6 24 33.974 

To reduce the position of the transit pier to the position of the light-house at San Juan de Ulua, a 
correction of +15".30 must be applied to the latitude and —2*. 176 to the longitude. (See description of the 
stations.) 

Applying these corrections, gives— 

( Lat. N. 19 0 12' 29".65 

San Juan de Ulua light.< Long. W. 6 !l 24 m 3U.798 

( Or in arc 96° 7' 56".97o 

LA LIBERTAD, SALVADOR. 

The latitude of the Libertad transit pier, as determined by three observations of pairs of stars, is North 
13 0 28' 52".29. 

The telegraphic difference of longitude between the transit piers at Panama and La Libertad, h TO g 

the mean of three independent measurements, Is. o 39 9.061 

The longitude of the transit pier at Panama, depending on the south tower of the cathedral 

as determined by Commander F. M. Green, U. S. N., is. 5 18 8.314 


Longitude of La Libertad pier. 5 57 17.375 

To reduce the position of the transit pier to the position of the inshore end of the iron wharf, a correction 

of —3".62 must be applied to the latitude and +o".098 to the longitude. (See description of the stations.) 

Applying these corrections, gives— 

f Lat. N. 13 0 28' 48".6 7 

Inshore end of iron wharf.< Long. W. 5 h 57™ i7 9 .473 

( Or in arc 89° 19' 22*.095 

GUATEMALA. 

The telegraphic difference of longitude between the transit piers at La Libertad and Guatemala, ,, m „ 

the mean of two independent measurements, is.. o 4 45.362 

Longitude of La Libertad pier. 5 57 17.375 


Longitude of the pier at Guatemala, in the second patio of the Institute Nacional, W. 6 2 2.737 


Or in arc 


"The longitudes ore reckoned from the meridian of Ureenmch. 
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TELEGRAPHIC DETERMINATION OF LONGITUDES 


PAITA. 

The latitude of the transit pier at Paita, as determined by twenty observations of pairs of stars, is South 

5 ° 4 ' 56 "- 58 - 

The telegraphic difference of longitude between the transit piers at Panama and Paita, the h . ro . 


mean of four independent measurements, is. o 6 21.186 

Longitude of the pier at Panama. 5 18 8.314 

Longitude of the pier at Paita. 5 24 29.500 


To reduce the position of the transit pier to the position of the west tower of the cathedral, a correction 
of +5®.9i must be applied to the latitude and —©".387 to the longitude. (See description of the stations.) 
Applying this correction, gives— 

f Lat. S. 5 0 5' 2". 49 

West tower of the cathedral.< Long. W. 5 h 24 m 29". 113 

( Or in arc 81 0 7' i6".695 


ARICA. 

The latitude of the first transit pier at Arica, as determined by nine observations of pairs of stars, is 
South 18° 28' 48".34. 

The telegraphic difference of longitude between the transit pier at Paita and the second transit 1,, „ 

pier at Arica, the mean of three independent measurements, is.o 43 9.606 

Longitude of the pier at Paita. 5 24 29.500 

Longitude of the second pier at Arica. 4 41 19.894 

To refer the longitude of the second pier to the longitude of the first pier, a correction of +©".264 must 
be applied, which gives— 

Longitude of the first pier at Arica. 4 h 4I 1 " 20 8 158 

To reduce the position of the first pier to the position of the iron church (Iglesia Matriz), a correction 
of — 5 ". 2 ] must be applied to the latitude and —o*. 167 to the longitude. (See description of the stations.) 
Applying these corrections, gives— 

f Lat. S. 18° 28' 43". 13 

Spire of the iron church.< Long. W. 4 h 41"' 19“.991 

( Or in arc 70° 19 ' 59".865 

VALPARAISO. 

The latitude of the transit pier at Valparaiso, as determined by fifty-three observations of pairs of stars, 
is South 33 0 2 ' 16".27. 

The telegraphic difference of longitude between the first pier at Ai’ica and the pier at Valpa- h . m „ 


raiso, the mean of four independent measurements, is. o 5 14.278 

Longitude of the first pier at Arica. 4 41 20.158 

Longitude of the pier at Valparaiso. 4 46 34.436 


To reduce the position of the transit pier to the site of old Fort San Antonio, a correction of —24".29 
must be applied to the latitude and +o“.383 to the longitude. 

To reduce the position of the transit pier to the position of the Exchange building at the landing place, 
a correction of —9".oo must be applied to the latitude and —o*.oi9 to the longitude. (See description of the 
Actions.) 
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Applying these corrections, gives— 

Site of Old Fort San Antonio 


Cupola of Exchange building 


Lat. S. 

33 ° 

i' 

5 i "-98 

Long. W. 

4 h 

46“ 

34 *- 8 i 9 

Or in arc 

7 1° 

38 ' 

4 2".28 5 

Lat. S. 

33 ° 

2' 

f.27 

Long. W. 

4 h 

46“ 

34 s - 4 1 7 

Or in arc 

71 0 

38 ' 

36 " 2 55 


LIMA. 

The latitude of the transit pier at Lima, as determined by five observations of pairs of stars, is South 


12 ° s' is"AO. 


The telegraphic difference of longitude between the pier at Valparaiso and the pier at Lima, h . m . # 

the mean of five independent measurements, is. o 21 36.880 

Longitude of the pier at Valparaiso. . .’— 4 46 34.436 


Longitude of the pier at Lima. 5 8 11.316 

To reduce the position of the transit pier at Lima to the position of the south tower of the cathedral, a 
correction of —7".50 must be applied to the latitude and —o".7i6 to the longitude. 

To reduce the position of the south tower of the cathedral to the position of the light-house on San Lo¬ 
renzo Island, off Callao, a correction of +5 7".31 must be applied to the latitude and +52 8 .3 29 to the longi¬ 
tude. (See description of the stations.) 

Applying these corrections, gives— 



( Lat. S 

12° 

3 ' 

5 "- 8 o 

South tower Lima cathedral . 

.. 1 Long. W. 

5 h 

8“ 

io 8 . 6 oo 


( Or in arc 

77 ° 

2' 

39 /, .ooo 


C Lat. S. 

12° 

4 ' 

3 ". 11 

Light-house on San Lorenzo Island.... 

.. < Long. W. 

5 h 

9 m 

2 *- 9 2 9 


( Or in arc 

77 ° 

15 ' 

43"-935 


CORDOBA. 

The telegraphic difference of longitude between the transit pier at Valparaiso and the meridian 

of the Argentine National Observatory at Cordoba, the mean of four independent meas- h ln . 


urements, is .. . o 29 46.198 

Longitude of the pier at Valparaiso... 4 46 34.456 


Longitude of the Argentine National Observatory atCordoba, depending on Panama. . 416 48.238 

The longitude of the National Observatory at Cordoba, depending on the telegraphic differences of longitude 

measured between Greenwich and Buenos Aires in 1878 and 1879, is. 4 h 16“ 48®.o6o 

The difference between the two telegraphically determined longitudes of the Cordoba 

Observatory is, therefore. o 8 .178 

Note.-- This difference (0®.178) between the longitude of Cordoba, as determined by measurements from Greenwich to 
Buenos Aires, and by measurements from Washington to Key West, Panama, and the West Coast, represents the algebraic 
sum of the errors of the measurements of all the sides composing the polygou (see p. 5). These measurements are mostly 
not corrected for personal equation of the observers. A discussion of them, for au adjustment of the several longitudes, 
Will form the subject of a future paper from the Bureau of Navigation. 
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POSTSCRIPT. 


Since the foregoing pages went to press I have received a letter from Dr. B. A. 
Gould, in which he informs me that the longitude of the Cordoba Observatory, by 
measurements made from the east, via Buenos Ayres, as finally adopted, and as pub¬ 
lished in the Introduction to Vol. V of the Cordoba Results, is 4 b i6 m 48®. 19, 
instead of 4 h i6 m 48®.o6, as given on the preceding page. Comparing this with the 
longitude of Cordoba depending on Panama and the measurements on the West Coast, 
the difference of the two telegraphically determined longitudes of Cordoba is only 
o B .048, instead of o". 178. 

C. H. DAVIS, 

Lieutenant-Commander , U. S. K. 

Bureau op Navigation, 

Navy Department, June 4, 1.885. 
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